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The CMC at Norfolk— 

The visit of members of the Com- 
pany Member Conference to the Nor- 
folk Naval Base and the aircraft car- 
rier, USS Midway, was one more step 
in cementing cooperative relations 
between Government agencies and in- 
dustry. Among the companies rep- 
resented were some of the most im- 
portant Government contractors in 
Not only did they see 
for themselves why the Defense De- 


the country, 


partment considers it has special 
problems of standardization, but the 
Navy men who met with them had 
an opportunity to hear at first-hand 
the ideas and opinions of these rep- 
resentatives of companies engaged in 
meeting the supply requirements of 
the Navy. Many questions were asked 
in a sincere desire to learn. They 
were frankly answered. 

That such close relationship is of 
increasing importance to the welfare 
of both Government and industry was 
emphasized by Rear Admiral Joseph 
W. Fowler who is in charge of stand- 
ards activities of the Munitions 
Board (see page 203). In his opin- 
ion, arrangements should be made 
whereby groups such as the Com- 
affiliated 


American Standards Asso- 


pany Member Conference, 
with the 
ciation, could have an opportunity to 
comment on draft standards being 
proposed as coordinated military 
standards, Admiral Fowler said. This 
opportunity should be given at the 
same time that drafts are sent to mili- 
tary departments, he said. Further, 
he would like to see ASA _ repre- 
sented on task groups preparing mili- 
tary standards, and conversely, be- 
lieves the Department of Defense 
should have liaison representation on 
task groups working on standards 
under the procedure of the Ameri- 
can Standards Association. Admiral 
Fowler and the Defense Department 
can be assured that ASA will heartily 
welcome any such developments, and 
will give its cooperation in every 


way possible. 





Rear Admiral J. E. Wood, com- 
manding officer of the Navai Supply 
Center, welcomed members of the 
CMC and introducd members of his 
staff who explained the various ac- 
tivities of the Center and accom- 


panied the group on its tour. 


Military Photographic Lenses— 


On page 211 of this issue is a spe- 
cific example of how the use of 
American Standards has been of as- 
sistance to the Military. Physicist C. 
W. Kendall has been associated with 
the U.S. Air Force since 1929. He has 
been engaged in research and devel- 
opment on photographic lenses for 
use in aerial photography as well as 
for ground equipment, and has made 
material contributions to the field of 
photographic optics. 





Our Front Cover 


The Standard Pressed Steel Com- 
pany finds that orders for standard 
items are filled directlp—and quickly 
—from stock shelves. Specials take 
much longer, cost much more. On 
page 207, H. Thomas Hallowoll, Jr, 
SPS president, tells how and why he 
thinks "Specials Can Be Licked.” 
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Above: On this flight deck control 
board, a mock-up to scale is used to 
duplicate at all times the actual posi 
tion of each of the 100 planes car- 


a by the USS Midway 


Left: CMC members looking over the 
ship from the bridge. 
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Rear Admiral R. O. Davis 


USN, Commandant, 5th 


Naval District, welcomed CMC members to the Navy's 


Norfolk Naval Base 


Let: to right: Vice Admiral G. F 


Hussey, Jr, USN (Ret), ASA Managing Director; Rea 


Admiral D. H. Clark 
Naval Shipyard; Admiral Davis. 


USN, Commander 


Norto z 
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Company Member Conference 


Views Navy’s Supply Operations 


NOME 60 members of the Com- 
S pany Member Conference were 

“welcomed aboard” when they 
visited the Norfolk Naval Base and 
the aircraft carrier USS Midway at 
their spring meeting May 21 and 22. 
With S. H. Watson, RCA Victor Di- 
vision,’ chairman of CMC presiding, 
the group received a welcome from 
Rear Admiral R. O. Davis, USN, 
Commandant of the 5th Naval Dis- 
trict, and by Rear Admiral D. H. 
Clark, USN, Commander of the Nor- 
folk Naval Shipyard. 

In 15 small groups they were es- 
corted over the aircraft carrier to see 
not only how aircraft are landed and 
returned to the mother ship, but also 
how supplies and repair parts are 
stored and handled, how repairs are 
made, and how the ship itself is op- 
erated, 

The activities of the Norfolk Naval 
Shipyard were explained in detail in 
a film before the group started a tour 
of the installations themselves. The 
film told a graphic story of how 
standardization helps maintain the 
country’s fighting ships (both naval 
and air) in effective condition at the 
greatest return per dollar appropri- 
ated. 

A visit to the Naval Supply Center, 
including one of the largest buildings 
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in the U.S. outside the Pentagon it- 
self, showed some of the operations 
pictured in the film as they actually 
exist. In only one example, the vis- 
itors were told, reducing Class 2 and 
3 fits of nuts and bolts to one stock 
number eliminated 3,000 storage 
bins. 

A never-to-be-forgotten experience 
was the visit to the aircraft overhaul 
and repair center at the Naval Air 
Station, Here, planes that have run 
their assigned number of missions 
are taken down, inspected, tested, and 
completely remodeled, providing the 
equivalent of new planes for a small 
fraction of the cost. 

An unscheduled incident that made 
a strong impression on all who saw 
it was a view of the # asp, her dam- 
aged hull repaired, reloading her 
planes and making final preparations 
to return to sea. Despite a close view 
and careful scrutiny, the great hole 
in the ship’s side, made when she 
collided with the Hobson, had been 
repaired so perfectly that no trace of 
the wound could be seen. 

In addition to the inspection tours, 
a program of speeches brought the 
story of standardization before the 
visitors. T. D. Jolly, vice-president, 
Aluminum Company of America, and 
past-president of ASA, in his paper, 


commented on the Government's 
standardization program as men- 
tioned by Willis S. MacLeod, direc- 
tor of the Standards Division, Fed- 
ASA’s 


Standards Council early this spring 


eral Supply Service before 
(Srpzxn, June, page 166). 
Because of bad weather, which pre- 
vented him from flying to Norfolk 
from Pittsburgh, Mr Jolly was un- 
able to present his paper in person. 
It was read by Vice Admiral G. F. 
Hussey, Jr, USN (Ret), managing 
ASA, As a Navy man 


Admiral Hussey also intro- 


director of 
himself, 
duced the Navy officers on the pro- 
gram 

Mr Jolly declared that the govern 
ment’s newly announced policy of 
using the standards of private indus- 
try in its buying, instead of writing 
its own federal specifications, can 
save American industry and the 
American people millions of dollars 
and countless hours of wasted mo- 
tion. He called it possibly the most 
important forward step the govern- 
ment has ever taken in standards 
work. 

Mr Jolly commented on the fact 
that frequently the government does 
not make use of standards already in 
existence, either through ignorance 
of the fact that they exist or because 
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some individuals in the government 
still think the term “trade association” 


Mr Jolly cited some 


c aused 


is a bad word 
cases in which industry has 
Government procurement — people 
“plenty of headaches by not having 
what common sense and all past ex 
perience demand—-a set of national 


standards.” He 


points brought out by 


called attention to 
some of the 
Mr MacLeod showing what the Gov 
ernment is doing to make it easier 
to find material and prevent duplica 
tions “If the 
had had a 


in those postwar years when it was 


Federal Government 
n adequate supply catalog 
disposing ol war surplus goods, it 
would have saved the country many 
millions ol dollars,” he pointed out 
Instead of selling carloads of boxes 
contents unknown’ it could have 
given American industry an exact de- 
scription of most of what it had, and 
thus supplied it with many things it 
needed and was anxious to get.” 
Information from the present cata 
loging program is just now being 
published in such form that it can be 
made available to industrial sup- 


pli rs,” he det lared 


Fl 


You are all aware, of course,” he 


continued, “that the Federal Catalog 
System has been in the news lately 

indeed, in the headlines. The Ander 
son Bill, passed by the House early 
would create a new De- 
Agency 
and direct the three armed services to 


this month, 
fense Supply Management 
use a single catalog for the items it 
buys.” 


“There may be 


1 tendency on the 
part of the public to over-simplify 
the problem in terms of their own ex- 


“There 


agreement 


perience e.” he commented. 


seems to be universal 
among laymen, for instance, that one 
purchasing agency of the Government 
should buy all of a given item of 
to all the 

Why? 
The theory is that the price will be 
bulk buying. The 


that it will not. 


supply and distribute it 
other branches that need 


lower because of 
fact is, however, 

“On most items, the 
of any Federal Department are suf- 


requirements 
ficiently large to obtain the most ad- 
vantageous price. At a certain point 
in bulk buying, the price stops going 


What 


paint manufacturer, for example, or 


down and it may even go up. 


~ 


any other private manufacturer, 
wants to produce exclusively for the 
Government, and risk losing his 
civilian customers? And what about 
the agency that needs supplies in a 
hurrv? What flexibility in 


purchasing? What about the inevit- 


about 
able delays of an over-centralized 
purchasing system? 

“Standardization, not centraliza- 
tion, is the proper solution to efficient. 
economical Federal procurement, An 
adequate Federal supply catalog and 
intelligent agreement among the Fed- 
eral agencies, such as I have been 
talking about today, can make that 
standardization possible.” 

Papers presented by Rear Admiral 
Selden Booth Spangler, USN, Force 
Maintenance and Material Officer, 
Air Foree, U.S. Atlantic Fleet; by 
Rear Admiral J. W. Fowler, USN, 
Director of Supply Management 
Munitions Board; and by 
Commander R. H. Northwood, SC, 
USN, Officer in Charge of General 
Naval Supply Center, Nor- 


Aven ies, 


Stores, 
folk, are published on the following 


pages. 


a 


From the roof of the Naval Supply Center, CMC members g ot a general view of the base. Aircraft carrier in foreground 
(at Pier 4) is the USS Wasp. Other ships shown include repair and supply ships. 
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Official U. S$. Navy Photograph 


One of the new Paisecki helicopters was seen in the display of naval aircraft 


Some Thoughts 
About Standards 


by Rear Admiral Selden B. Spangler, USN 


Force Maintenance and Material Officer, Staff, Commander Air Force, Atlantic Fleet 


HE standards problem is a very 

real one for the Navy, but at the 

same time, one that can stand 
a great deal of interpretation. In 
looking over the papers issued by the 
American Standards Association, or 
under its aegis, 1 find the subject 
matter to vary from mathematical 
theory to what might almost be con- 
sidered production shop drawings. 
Having been an operating naval avia- 
tor, an engineer interested in both 
research, development and design, a 
producer, and a maintenance man, 
I find my interests to have varied 
from time to time over the same 
gamut. However, I also find that my 
ideas on the subject of standards 
have pretty well crystallized into an 
operational theory that borrows from 
all experiences. I shall try to distin- 
guish in this discussion between va- 
rious degrees of standardization and 
give you my ideas on them. As is to 
be expected in the discussion of a 
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subject which can arouse so much 
controversy, | must warn you that 
my ideas do not necessarily represent 
the official views of the Navy Depart- 
ment, and I sometimes wonder if they 
have adequate jewel-like qualities to 
be considered completely consistent 
within themselves. 

First and most obvious, of course, 
are those standards by which we all 
set our sights: the chronometers in 
the naval observatory, the bar of 
metal in the sub-vault of the Bureau 
of Standards, the classical equations 
of equivalence. Here we have no 
problem. These are the things which 
relatively un- 


to our world are 


changeable. They are established 


once and for all and are _there- 
after possibly improved but seldom 
changed in concept. As new fields 
are discovered new standards are de- 
veloped and promulgated, of course, 
thus adding to the total number. 


In research one prefers not to be 


Admiral Spangler can comment on 
the problems of equipment develop- 
ment from experience. In the ‘20s 
he made history with the Pacific Fleet 
as Chief Flight Officer of the Fleet's 
Observation Wing when he made the 
third take-off and thirteenth landing 
on the aircraft carrier USS Saratoga 
He served as a member of the Jet 
Propulsion Committee of the Allied 
Nations from 1939 to 1943, and as 
Director of the Power Plant Division 
of the Bureau of Aeronautics until 
1946. After serving as Overhaul and 
Repair Officer at the Naval Air Sta- 
tion, Alameda, California, and Direc- 
tor of the Bureau of Aeronautics’ 
Maintenance Division, he was as- 
signed as Commander of the Naval 
Air Development Center. His pres- 
ent duty as Maintenance and Ma- 
terial Officer on the staff of Com- 
mander Air Force, U. S. Atlantic 
Fleet followed. In this capacity he 
has responsibility for the mainte- 
nance and material condition of At- 
lantic Fleet aircraft and Air Force, 
U. S. Atlantic Fleet surface vessels. 


bound by any standards other than 
those natural laws not subject to re- 
peal. In fact, it is usually felt, or at 
least hoped, that new standards will 
be evolved. 

In development, again one prefers 
not to be bound by arbitrary stand- 
ards but only by the essential ones. 
Development normally presupposes 
an attempt to determine the possibili- 
ties and probabilities of new methods 
of doing things or of new types of 
equipment. Here one usually estab- 
lishes what the governing laws are 
and then makes every attempt to out- 
wit them. In development, however, 
we introduce a new set of standards 
which may be 
standards or requirements. These are 


called performance 


probably the most important of all 
standards. 

Most naval standards are in this 
general field. Some years ago | aided 
in the development of the first series 
of Joint Army-Navy Specifications, 
those on aircraft power plants. They 
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Official U. $. Navy Photograph 


Sample boards showed how variations in different manufacturers’ products 
cause duplication in contacts, connectors, insulators, and gaskets used in elec- 


tronic equipment. 


were the forerunners of the A-N 9500 
Series. In these specifications every 
attempt was made to set standards 
for development which defined what 
the power plant or accessory was to 
do, under what conditions it was to 
operate, how long it was to last, how 
it was to be operated and maintained, 
ind by whom, ete. The intrinsie qual 
ities of the engine were specified in 
maxtmum termes Suc h things as may 
imum weight per horsepower; maxi 
mum specific fuel consumptions, 
maximum permissible heat rejection 
to the oil, maximum diameter and 
length, horsepower available for a 
cessory drives, maximum air flow re 
quirements and drag, were all care 
fully set forth. I believed in telling 
the developer exactly what | wanted 
the engine to do, leaving to him the 
matter of determining how to build 
the engine to meet these standards. 
In establishing this tvpe of stand- 
ard of performance one usually starts 
with the best performance then avail 
able and adds as much as one dares 
in order to provide a goal beyond 
that already Since this 


country has always believed in indi 


achieved 


vidual effort and private competition, 
this method has made progress in 
aviation in the United States in the 
last 45 vears the most amazing in any 
field of effort in any 


trary to all normal expectation, the 


nation. Con 


shape of the airplane performance 


curve plotted against time corre- 
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Navy gives stock numbers to spare parts, saves money. 


sponds more nearly to Y X* than 
\ ) 

Naturally, in preparing this type 
of standard the question of when a 
sper ification ceases to be a perform- 
ance standard and becomes a manu- 
facturing standard is certain to rise 
and has led to many and bitter argu- 
ments, For example, before the Navy 
developed the so-called “quickly re- 
movable power plant” which permit- 
ted the 


accessories plus mount at the fire 


removal of the engine plus 


wall rather than the engine from the 


mount. — the mounting circle was 


closely specified as to attachment 
points, numbers of bolts, bolt circle 


This, 


standardization 


diameter, and similar details. 
then, amounted to 
in the most usually accepted sense 
and was bitterly fought by the manu- 
facturers as unduly restrictive in de- 
sien. However, after several cases of 
demonstrating how one manufactur- 
ers engine could be removed and re- 


another the opposition 


placed by 
seemed to disappear. Perhaps this 
was a poor choice of an example as 
applied to development since it is 
more nearly a design criterion. How- 
ever, for some vears, it did very rad- 
ically influence engine development 
weight, and maxi- 
With the development 


in terms of size, 


mum power 


of the quickly removable power plant, 
however, where the attachment points 
were moved aft to the firewall these 


inhibitions disappeared. 


Development standards frequently 
result in entirely unlooked for re- 
sults, but then, it is my belief that 
many, if not most, discoveries are 
by-products of investigations con- 
ducted to obtain quite different an- 
swers. As an example, it early be- 
came obvious that the aircooled en- 
gine, to survive, would necessarily 
have to prove its ability to operate 
under a wide variety of combinations 
of power, altitude, and weather con- 
ditions. The question, then, was how 
to set a standard of airplane perform- 
ance which would ensure a satisfac- 
tory naval airplane under all but the 
most severe of operating conditions. 
One could not select the worst con- 
ditions since that would arbitrarily 
handicap the airplane under the best 
conditions. So, over a period of about 
three years, an intensive series of 
tests were run and measurements of 
operating conditions obtained. Out 
of this one investigation came several 
It was dis- 
NACA 


lapse rate of temperature and pres- 


most interesting results. 
covered that the standard 
sure with altitude was conceivably 
true for a given latitude and longi- 
tude on a given day, but far from 
even an average of what might be 
different lati- 
The eurves of 


expected at markedly 
tudes on other days. 
temperature with altitude at the poles 
and at the equator were nol even the 
same shape, and, amazingly enough, 
average temperatures at altitude at 
the poles were considerably higher 
This led to a 


whole new set of standards and an 


than at the equator. 


over-all advancement of the knowl- 
edge of atmospheric conditions at 
altitude. Other results led to the con- 
clusion that the only salvation for the 
air-cooled engine was a_ variable 
cooling-air flow which led to flapped 
cowls, venturii cooling, ete. 

Many other examples might be 
cited of development standards estab- 
lished over a long period of years 
which have led to major advances in 
the aeronautical sciences. However, 
the major point to be realized here is 
that these standards were always spe- 
cified in terms of a performance to be 
achieved under varying but specified 
conditions. They were no less stand- 


ards for being in more general terms 
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and for always being slightly better 
than it was hoped could be attained. 
From the standpoint of development 
it is highly undesirable to do other- 
Any other method can only 
lead to stultification of thinking and 


wise, 


progress up and down instead of for- 
ward. 

When we leave development behind 
and get into design and production 
design, we enter an entirely new field 
of standards. This is the field which 
the average man thinks of as stand- 
ardization. The Underwriters’ code 
means little to him; he thinks in 
terms of standardization as meaning 
the ability to go to Sears and buy 
bolts for 25 cents per dozen which 
will fit his automobile, mowing ma- 
chine, or refrigerator with equal 
facility. He is not particularly con- 


He would like 


sistent in this, either. 


because there are many ways of skin- 
ning a cat; sometimes slight design 
changes will permit the use of stand- 
ard parts and still meet the perform- 
ance requirem nis. However, the de- 
velopment engineer, the planner, and 
the production man are natural 
enemies and this is the field of argu- 
The eter- 
have 


ment that makes them so. 
nal question is whether to 
“better.” 


answer involves not only how much 


“more” or The usual 
is more and how good is better, but 
what is the competition. In other 
words, will it sell and at the price. 
Here the commercial and military 
designers diverge rapidly. The com 
mercial designer need only determine 
if his product will sell at the price, 
and both sales appeal and price are 
If the cus- 


tomer wants “streamlining” or a sky- 


primary considerations. 
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Touring the repair and overhaul section where planes damaged or 
worn out in service are torn down, overhauled, repaired, and rebuilt. 
Rebuilt planes are stringently tested before being returned to service. 


to be able to take the generator off 
his 1946 Ford and put it on his 1952 
Ford with no trouble and equal per- 
formance. But as Henry Ford found 
out years ago, people will not buy 
Model T’s forever, good as they 
may be. 

It is in this field that the major 
arguments as to a new piece of pro- 
duction equipment always develop. 
Shall the production designer use that 
special bolt used by the development 
engineer or will an existing design 
do just as well? Here the true stand- 
ards—the performance standards 
usually control. I say “usually” only 
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blue pink color, that’s what he gets. 
While durability, reliability, and ease 
of maintenance are factors, they are 
seldom over-riding considerations. 
There is little compulsion on the de- 
signer to reduce safety factors to as 
near zero as possible, except labor 
and material costs, so, as a general 
rule, his equipment can be made 
simple and rugged. Compare the 
weight of a truck Diesel at 10 pounds 
per horsepower or more with the air- 
craft gas turbine at 0.3 pounds per 
equivalent horsepower. Naturally, the 
commercial designer uses as many 
available standard parts and as much 


of his existing tooling as practicable 
He need 


only jive his product external sex- 


in order to cut his costs. 
appeal and possibly improved per- 
formance, or at least an item to talk 
about which appears to imply im- 
proved performance, such as stream- 
lined rear bumpers and lights, 

The military designer, on the other 


. . 
hand, must compete directly with the 


enemy in quite brutal terms. Will it 
shoot down or be shot down? Can it 
do its job with a better than even 
chance of success? I will admit it 
often appears that the military con 
sumer is misled by appearances and 
shibboleths, as witness the current 
craze for jet propulsion, usable and 
applicable or not. The military de- 
signer must, therefore, consider per- 
formance first and ability to be 
manufactured and maintained second. 
It is entirely possible that air per- 
formance can and must, on occasion, 
be subordinated to some degree to 
other considerations; for example, a 
rocket airplane has many air per- 
formance attractions but it is not a 
practical naval aircraft because of the 
difficulties in supplying it with fuel, 
maintaining it, and getting it into 
the air and back again. 

The concern of the military de- 
signer, in general then, is to obtain 
the absolute maximum of perform- 
ance out of his airplane and all its 
parts. Hence, he is inclined to be 
very reluctant to use a standard part 
which is not the acme of perfection; 
his margin for error is already too 
small. As a consequence it is highly 
probable that he will set his own 
standards for everything from rivets 
to landing gear and his only deter- 
rent will be excessive cost or the in- 
ability to get what he wants. The 
standardization possibilities, then, ap- 
pear to him to be restricted to those 
items of need and use in all aircraft 
and which have been determined as 
the best that can be built. In this at- 
titude he is almost certain to get the 
complete sympathy of the military 
user since the military man wants 
maximum performance and because he 
does not want to give the manufacturer 
any excuse for saying his failure to 
meet requirements was due to being 


forced to use A-N-A standard parts. 
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This appears to paint a blacker 
picture of standardization in aero- 
nautics than is perhaps warranted by 
the facts. There are, in fact, many 
airplane parts which are the best that 
can be built and will fit all aireraft. 
Some of these are standard A-N-A 
parts; many are not, since every year 
or so someone develgps and pro- 
duces a better one, which then auto- 
matically becomes the standard. In 
addition, there are hundreds of items 
of equipment both contractor-fur- 
nished and  government-furnished 
which are universal enough to  be- 
come standards, at least for a series 
of aircraft. In general, these are 
standards only because the using 
services are satisfied with their per- 
formance for the moment, or are 
willing to sacrifice some performance 
to obtain a degree of interchangeabil 
ity, or are forced to this step in order 
to obtain the desired equipment in 
adequate numbers, Here we may in- 
troduce a new idea of a standard; 
i.e, one that is standard to a given 
series of aircraft rather than to all 
aircraft. For example, if the Navy 
buys a thousand F9OF-5’s it is entirely 
reasonable to assume that all parts 
of all aircraft of this model will be 
interchangeable and therefore stand- 
ard with that model. Barring changes 
required for safety of flight, this is 
customarily achieved, Using the auto 
piece of 


mobile as an analagous 


equipment, it is obviously desirable, 
for the sake of both manufacturer 
and customer, that all 1952 Fords be 
identical except for color and body 
stvle. It is not necessarv, however, 
that parts of 1952 Fords be standard 
or interchangeable with similar parts 
of 1952 Chevrolets, although some 
parts are. In other words, the use of 
a part in an F9OF-5 or in a 1952 Ford 
automatically establishes a standard 
part with a volume of production 
standardization 


which makes such 


practicable and practical. Enough 
such parts are made and sold to jus 
tify an FOF-5 or 1952 Ford supply 
and maintenance system in itself. It 
certainly helps if the FOF-5 uses the 
same radar as the F3D-1 and such an 
event greatly simplifies maintenance, 
overhaul, and supply support. But, 
if either aircraft is unduly compro- 


202 


- e 
Official U. S. Navy Photograph 


In the Nuts and Bolts Section of the Supply Center. By assigning the same 
stock number to Class 2 and 3 fits it was still possible to meet 85 percent of 


requirements from stock. 


mised by the required use of identical 
equipment, performance must be the 
deciding factor. 

Perhaps this might be taken to in- 


dicate a lack of cost consciousness on 


my part or a failure to understand 


production, maintenance, and support 
problems. | do not consider it so. 
The military operator must define 
economy primarily in terms of losses 
of aircraft and crews in combat. It 
is of no value to a carrier task force 
operating at sea to carry aircraft 
whose production rate is unlimited, 
but which needs one hundred percent 
sortie. The 


production and supply problems then 


replac ement on every 


hecome completely unsolvable al- 
though admittedly maintenance prob- 
lems are non-existent. 

What, then, can be done in the 
standardization of aircraft and air- 
craft parts? One obvious answer is 
to select a given model airplane for 
a given job, being certain to select 
the best one available, and produce 
this model until a better one has been 
developed, and one enough better to 
warrant a shift. This, then, estab- 
lishes adequately a standard airplane, 
at least for this particular use. Simi- 
larly, wherever practicable and justi- 
fiable, establish standard equipment 
to meet standard requirements, main- 
taining them in production as long. 
but only as long. as they are the best 
that can be built. These then become 
standard by right of pre-eminence ; 
not by directive 

It is in the field of interchangeabil- 
ity that industry can contribute the 
most to aviation to improve mainte- 


This standardization eliminated 3,500 stock bins. 


nance and supply problems. We are 
all aware, using the automobile in- 
dustry again as analagous, that one 
may enter a Lincoln agency and put 
15 dollars on the counter for, say, a 
clock identical with the one that the 
Ford owner will pay 10 dollars for at 
the Ford agency. Similarly, each air- 
plane contractor will identify each 
part of his airplane with his own 
part number, and replacements and 
spares must be ordered from him by 
that part number. If another con- 
tractor uses the identical part in his 
airplane under his own part number, 
the Navy winds up with an identical 
and completely interchangeable part 
carried under 2 to 10 part numbers 
and with a stock 114 to 5 times that 
necessary. In some cases this has 
been carried to the extreme of assign- 
ing different part numbers to iden- 
tical equipment on succeeding models 
of the same airplane produced by the 
same manufacturer. To cure this situ- 
ation, one need only insist that iden- 
tical parts be identically identified. 
This one step would do more to sim- 
plify standardization problems than 
any other that might be taken at this 
time. [| personally would be willing 
to subsidize the contractor to the ex- 
tent of the profits he may have lost 
by the loss of this retail business to 
obtain a simpler, better, and more 
economical stock system. 
Interchangeability, of course, in- 
volves a great deal more than simple 
identification of parts. As previously 
discussed, it is most desirable to take 
early advantage of research and de- 
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Coordination . . Key to 


Munitions Board 


Work on 
Standards 


by Rear Admiral J. W. Fowler, USN (Ret) 


Director, Supply Management Agencies, 


Two retired admirals with a common interest in 
standardization—Rear Admiral J. W. Fowler (left); 


Vice Admiral G. F. Hussey, Jr, (right) 


S Director of Supply Manage- 
ment Agencies in the Muni- 

tions Board, I have responsibil- 
ity for administering the programs of 
both the Munitions Board Standards 
Agency and the Munitions Board 
Cataloging Agency. 

These two activities are housed in 
the same building, share files and fa- 
cilities, and have as a common aim 
simplification and promotion of econ- 
omy in Federal supply operations. 
They share a tremendous task. 

A few statistics drawn from cata- 
loging estimates will indicate the 
scope of the task facing the Stand- 
ards Agency. It is estimated that the 
Federal Government wil! have 3.750.- 
000 items of supply on its books by 
the end of this fiscal year. Of this 
number, 3.250.000 occur in the mil- 
itary departments; 500,000 have been 
reported by the civil agencies to be 
exclusive with them, One million of 
the total are considered by the Gen- 
eral Services Administration to be 
common to both military and civil 
agencies. It is estimated that 250.- 
000 new military items will enter the 
supply systems during Fiscal Year 
1953. 

The Standards Agency is charged 
with reducing these items to the least 
practicable number of variables re- 
quired to carry on supply operations. 
The figures I have cited indicate the 
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breadth and depth of such an under- 
taking. 

But, the Standards Agency respon- 
sibility goes far beyond this simpli- 
fication process. I shall quote the five 
specific jobs assigned in the Agency 
charter to give you a thorough un- 
derstanding of the extent of our oper- 
ation: 

“1. To reduce to a minimum the 
number and types of items in the 
military supply systems, and to in- 
crease the interchangeability of parts 
used in the items and subsequent de- 
velopment of standards and specifica- 
tions to reflect this standardization. 

“2. To develop plans, policies, pro- 
cedures and programs; for the estab- 
lishment of uniform military stand- 
ards and specifications for all items 
used by the Armed Forces and for 


those processes and practices essen- 


Munitions Board 


tial to the manufacture, packaging, 
packing, inspection and acceptance 
of these items. 

“3. To establish Department of De- 
fense policies and procedures for the 
effective utilization of the inspection 
and testing services and facilities of 
military and civil agencies, 

“4. To supervise and direct the 
execution of standardization and in- 
spection programs by the military 
departments. 

“5 To 


coordinate the military 


standardization program with the 
civil standardization program of the 
Federal Government.” 

The ends of this program are econ- 
omy and efliciency. The means is co- 
ordination. 

Achieving standardization in such 
an extensive program requires the co- 


operation of all the military depart- 





During Admiral Fowler's service in the Navy he has had broad experience 
in production methods and techniques. Early in his career he superintended 
the construction of six river gunboats for the U. S. Navy in Shanghai, China. 
From gunboats he went to aircraft carriers at the carrier design desk of the 
Bureau of Construction and Repair, Washington. This was followed by tours 
as planning officer of the Navy Yard, Portsmouth, N. H., research officer of the 
Bureau of Ships, Washington, and production officer, Navy Yard, Mare Island, 
California. During the war he worked closely with industry, as assistant indus- 
trial manager in San Francisco, and as commander of the San Francisco Naval 
Shipyard. Before entering his present assignment, in which he has responsibility 
for the standardizing and cataloging activities of the Munitions Board, he 
was Director, Industrial Survey Division, Office of the Secretary of the Navy. 
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In this 
Agency 


ments and the civil agencies 
connection, the Standards 
serves as a clearing house for all 
standardization eflorts being carried 
on by the military activities in the 


fields of 


packaging, and inspection, and mesh- 


specifications, standards, 
ing these efforts with those of the 
civil agencies It is our responsibil 
ity, as | have pointed out in our 
assigned mission, to coordinate proj 
ects and obtain agreement across the 
hoard 

The Standards 


operating activity, 


Agency is not an 
The actual work 
of developing a standard or specifica- 
through task 


groups and project assignments at the 


tion is conducted 
operating level within the depart- 
ments 

A typical standardization study is 
conducted in this fashion. A task 
group, including members from all 
three military departments and the 
civil agencies when applicable, is as- 
signed a particular project. One of 
the military bureaus, technical serv- 
ices, or commands is assigned pri 
mary responsibility for coordinating 
the views of its entire department. 

Che departmental views are sub- 
mitted to the task group which re- 
solves difficulties and comes up with 
a single standard. The finished docu 
ment is circulated once again for 
comments or concurrence, with re- 
sponsibility again resting in a single 
unit within each department. If con- 
currence is received, the standard is 
submitted to the MBSA Advisory 
Group for final departmental concur- 
rence, When approved by MBSA, the 
standard then becomes mandatory 
throughout the military services. 

The MBSA Advisory Group con- 
sists of a representative from the 
Army, Navy, Air 


General Services Administration, The 


Force, and the 


GSA representative provides advice, 
guidance, and liaison to insure that 
the entire Federal Government stand- 
ardization effort is synchronized and 
correlated. I should like to point out 
that the liaison between the military 
departments and the General Services 
Administration is very close. The 
present GSA member of our advisory 
group is Daniel Klatzko, Head of the 
Specifications Branch, Federal Sup- 
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ply Service. His office is in a build- 
ing immediately adjacent to Barton 
Hall, where we are situated, and the 
doors at both buildings are always 
We are presently working to- 
gether to develop joint procedures 


open 


for the processing of standards and 
specifications. 

The ultimate objective of the pro- 
gram, jointly conducted by the mili- 
tary departments and the civil agen- 
cies is, as I pointed out, economy. 
But it is not limited to the economy 
resulting only from the buying of 
fewer things. The establishment of a 
single system of specifications and 
standards and the adoption of uni- 
form packaging and inspection  re- 
quirements will result in savings all 
along the line 

It will mean that a single specifica- 
tion will apply when five may have 
been required before. It will mean 
that designers will employ standard 
components which are already car- 
ried in stock. 
ficient use of inspection personnel, 


It will mean more ef- 


production people, industrial capac- 
ity, supply control personnel, It will 
make manufacturers happier with 
Government contracts. It will con- 
serve materials urgently needed for 
where substitutes will not 
serve. All of these factors will result 
in lower cost to the Government. 


items 


In two phases of our operation we 
have already made important strides 
in reducing the confusion and ineffi- 
cieney which result from multiple re- 
quirements. 

The field of military packaging has 
been plagued by the problem of over- 
specification with the result that time, 
money, and effort have been wasted. 
We are coordinating packaging speci- 
fications across the board to provide 
adequate, but not excessive, protec- 
tion for items required by the mili- 
tary services. We are adopting stand- 
ard procedures which are a part of 
normal industry operation, relieving 
producers of the necessity for re- 
vamping their packaging production 
lines. These obvious moves will mate- 
rially reduce the cost ratio of item 
to package. 

In inspection we have made a sig- 
reducing 


nificant contribution — by 


from 39 different inspection stamps 


used by the military departments to a 
single stamp which will be used by 
the entire Department of Defense. We 
have studies underway to provide co- 
ordinated inspection requirements 
which will permit inspection inter- 
change among the services, produc- 
ing higher efficiency, more effective 
use of inspection personnel, and bet- 
ter relations with industry. One in- 
spector will serve a plant which here- 
tofore required the full time of sev- 
eral military inspectors representing 
different services. 

In discussing the work of the task 
groups assigned particular studies, I 
did not mention the part industry 
played. I deferred reference to indus- 
try until now, because I wish to dis- 
cuss at some length the major contri- 
butions industry is making to our 
program. 

The Munitions Board makes exten- 
sive use of Industry Advisory Com- 
mittees. The results we have had in 
our standardization effort have been 
most satisfying. Industry Advisory 
Groups are established with consider- 
ation to geographical location, size of 
the company represented, and other 
factors which influence the develop- 
ment of a truly representative cross- 
section of producers. 

Industry participation provides us 
with current information on precisely 
what industry is capable of doing in 
connection with a particular standard. 
Wherever possible we are adopting 
industry standards, believing that the 
interests of the Government will be 
best served by adherence to the prac- 
tices and procedures of normal in- 
dustry operation. We are interested 
in making industry’s job easier, not 
more difficult. We have been fight- 
ing a battle against over-specifica- 
tion, rigid specifications which limit 
the production base, and standards 
which sponsor bottle necks. 

With the cooperation of industry 
we are winning that battle. 

As you know, it is not our policy 
in the Munitions Board to deal ex- 
clusively with industrial associations. 


In June, 1948, the Munitions Board 


issued a policy statement which in- 


cluded the following provisions: 
“1. Departments and Agencies of 


the National Military Establishment 
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shall avoid the favoring of one asso- 
ciation or organization over another. 

“2. Participation by Departments 
and Agencies shall be upon such 
basis as will avoid: 

a. Unauthorized acceptance of le- 
gal membership by the U. S. 
in a private organization. 
Participation in the manage- 
ment and control of such or- 
ganizations without Congres- 
sional authorization. 
Participation in the determina- 
tions or conclusions of private 
organizations or associations, 
in such manner as to suggest 
compliance therewith by the 

without 
quent responsible administra- 
Congres- 
sional authorization.” 


Government subse- 


tive authority or 


This policy to which, of course, 
we in the Standards Agency must ad- 
here, has caused us some grief. We 
are currently exploring the possibil- 
ity of establishing channels within 
the interpretation of that 
which will enable us to have closer 
liaison with the work of industrial 
associations. There is no restriction, 


policy 


for instance, against Federal repre- 
sentatives observing the work of the 
American Standards Association and 
similar organizations if we are wel- 
comed to their meetings in that ca- 
pacity. Much could be gained from 
familiarity with the problems and 
solutions coming out of such groups. 

Our present thinking tends toward 
arranging some method whereby in- 
dustry standards could be coordi- 
nated within the military departments 
before issuance and where proposed 
military standards could have the 
benefit of the opinions of industrial 
standards groups before publication. 
We believe that the field of standards 
must be a two-way street for both in- 
dustry and Government. Engineering 
knowledge is at a premium in this 
country and apparently will be for 
some time. It is essential for us to 
pool our resources to avoid overlap- 
ping and duplication and to take ad- 
vantage of all of the experience avail- 
able. 

I honestly believe that there is a 
way to provide mutual benefits to in- 
dustry and Government within the 
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law in the field of standards, 

We have achieved much in that di- 
rection already. A close liaison be- 
tween the American Standards Asso- 
ciation and the Federal Government 
in the field of drawing standards has 
resulted in the practically simulta- 
neous issuance of standards which 
conform. There is room for an ex- 
tension of this liaison. We hope to 
come up with a plan which will per- 
mit broad industrial liaison —— an 
interchange of experience and opin- 
ion beyond what we now enjoy. 

We do have coordination with in- 
dustry. In the development of a 
standard for the military departments, 
industry is consulted from the begin- 
ning. The activity within a military 
department assigned responsibility 
for a particular project is charged to 
coordinate with industry from the 
outset. But, if there were a single 
clearinghouse for industry opinion, 
the speed with which standards could 
be developed and put to work would 
be sharply increased. 

In that connection, it has been pro- 
posed that in addition to sending a 
copy of coordinated military stand- 


ards to the ASA Library upon publi- 
cation, we offer your group a chance 
for a preview. 

This could be accomplished by for- 
warding a proposed draft to ASA at 
the same time that it was circulated 
for the comments of the military de- 
partments. Any delay in receiving a 
coordinated opinion from ASA could 
be covered by our provision that late 
comments can be considered in the 
next revision. This would eliminate 
delay in processing and would afford 
an opportunity for us to benefit from 
your views in preparing subsequent 
revisions. 

We also consider it desirable to 
have ASA invited to send a repre- 
sentative to attend the meetings of 
MBSA task groups. We do not be- 
lieve that there will be any official 
opposition to such a plan. 

There is evidence that ASA drafts 
circulated to MBSA in the past for 
comment have not been given the 
attention and consideration they de- 
serve. That will be rectified. 

We further intend to investigate 
the possibility of having liaison from 
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Three floors or storage levels in this warehouse can be reached at one time 
from freight cars loaded and unloaded on this track. Traveling bridges on the 
two upper floors may be moved the full length of the building as needed. 
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The Navy’s Norfolk 
Supply Center 


by Commander R. H. Northwood, SC, USN 
Officer in charge, General Stores, Naval Supply Center, Norfolk 


7 OU are sitting in the middle of 
y the doggondest collection of ma 
~~ terial that probably you could 
find in a comparable area any 
place in the world. We could sell you 
1 10,000 pound anchor, an electronic 
tube the size of your tooth, a jet en- 
gine, a VW-millimeter gun, or a part 
for vour Uncle Jed’s Ford. We carry 
a total of 435,000 items, worth $535, 
000.000, and have a covered storage 
space of more than 8,000,000 square 
feet. Our monthly 
rate of about $37,000,000 on invoices 
totalling 100,000 per month. 


sales are at the 


Che Naval Supply Center is the 
major East Coast distribution point 
of the Naval Supply System. It sup 
ports the vast majority of the ships 
of the Atlantic 
operating in European and Carib 
looks after all off- 
Atlantic, stretch- 
ing from Newfoundland to Africa, to 


Fleet, including those 
bean waters. It 
shore bases in the 
Trinidad and Panama. It supports 
the shore activities in the triangle 
from Orange, Texas; Key West, Flor- 
ida; and Norfolk, with the exception 
of several large shipyards and air 
stations, Our main effort goes to the 
ships 

The Navy has recognized certain 
fundamental differences in handling 
various types of material by setting 
up separate depots for each major 
category. We have a depot for avi- 
ation, ship's parts, electronics, ord- 
nance, fuel, and general stores ma- 
terial, Each of these depots maintains 
stock control, and physically handles 
the material in receipt, storage, and 
With the assistance of Electric 
Accounting Machine equipment, we 


issue, 
can tell vou at any moment how 
much we have on hand, how much is 
due us under contract, how much we 
have issued in the past 9 months, and 
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where material is physically located. 

We. at this level, are the staunchest 
supporters of standardization, We are 
the victims from lack of it, and are 
major beneficiaries from any prog- 
ress. As you know, here in the mines, 
we make little contribution to stand- 
ardization, but must depend on the 
desks, 


in the Navy Bureaus or in industry. 


bovs at the design whether 

The Navy's efforts in standardiza- 
tion have reached in all directions. 
We could not operate without it. Our 
supply procedures are so standard- 
ized that processing papers in 
Yokosuka, Japan will be similar to 
practices here in Norfolk. The or- 
ganization of Supply Centers, Supply 
Depots, and Supply Departments have 
been largely standardized. Can you 
imagine the confusion of a ship that 
moves throughout the world, if it had 
to adapt to new methods at each 
Navy port of call? 

Particular attention has been de- 
voted in the past few years to ma- 
terial standardization, necessitated by 
the vast increase in item demand of 


the more complicated modern Navy. 
One area of note has been in ma- 
handling equipment. The 
Army, Navy, and Air Force have 
industry to develop 
standardization in this field. The 
Navy alone has 18,500 units of power 
equipment, spread over 250 activities. 
As a result of this standardization 
program, our future fork lift trucks 


terials 


joined with 


will have been reduced from 117 
varieties to only 19. Standardization 
in this material has been confined to 
such areas as capacity, size, fork lift 
height, and load rating. Standards 
are also specified for location of such 
operating controls as lift, brakes, ac- 
celerators, and steering mechanisms. 
As you walk through our Repair 
Shop this morning, please contem- 
plate what standardization can mean 
in maintaining and repairing this 
equipment. This standardization has 
even extended to the methods for 
training the operators of the equip- 
ment. 

You may note in our warehouses 
this morning, the extensive use of 
pallets. The Navy has now  stand- 
ardized on a 40 x 48 in. pallet, and 
unit loads on these pallets are now 
interchangeable throughout the world. 
The Navy has a standard storage 
plan outlining methods for storing 
material of various sizes and weights. 
Specifications are laid down on stor- 
age height, aisle widths and storage 
aids with a constant view toward con- 
serving expensive space. 


(Continued on page 222) 


Commander Northwood during his 
description of the operations of the 
Naval Supply Center. After his 
speech he accompanied the CMC 
group on an inspection tour. 


ficial U. S. Navy Photograph 





Specials Can Be Licked 


O the modern, volume manufac- 
betes the order for a special part 

is about as popular as a swarm 
of bees in a nudist colony. 

It can drive him almost out of his 
mind, even out of business. 

And the irony of it is that often 
the special part—one which the chief 
engineer of the Oh-Let’s-Be-Difficult 
Company specifies in a new under- 
slung universal widget—isn’t neces- 
sary at all. 

Nine times out of ten, by a slight 
change in design, a standard item 
manufactured in volume by at least 
several blue-ribbon firms will serve 
just as well. 

And that standard part will be far 
cheaper and delivered much faster. 

Specials are uneconomical for 
everybody—for the customer, for the 
distributor, and for us, the manufac- 
turer. 

I've heard many stories 
have almost 
specials. Too often a weak salesman 


and some 
been fantastic—about 
will insist that the customer wants 
them! Must have them! Can’t use 
anything else! (Who’s he working 
for?) 

A New England manufacturer or- 
dered a new machine from a firm in 
the Midwest, a machine which his en- 
gineers had painstakingly designed at 
one point so that a shaft would ex- 
tend through the front instead of, as 
in the standard arrangement, through 
the back. 

The home office of the machinery 
firm, thinking of its customer’s inter- 
est, sent a query to the factory owner 
in New England. Was it necessary to 
have the shaft extend through the 
Did he know 
he could save several thousand dol- 
lars by not having it there? And did 
he know that delivery would be held 


front of the machine? 


up at least two months while the 


change, trivial to the eye but compli- 
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by H. Thomas Hallowell, Jr 


President, Standard Pressed Steel Company 


Note: Mr Hallowell is 
This Month's Standards 


Personality. See page 219. 


cated in terms of internal redesign, 
was made? 

“Why, there will be 60 feet of 
space behind that machine,” wrote 
the grateful New England manufac- 
turer. 

There was no reason in the world 
why the shaft 
through the back of the machine! 

He got delivery of a standard ma- 


couldn't protrude 


chine in two weeks and saved sev- 
eral thousand dollars. 

I do not mean to say that all spe- 
cials can be eliminated. They can’t. 
But they can be reduced to a point 
where the customer saves money and 


a manufacturer serving industry 
needn't undermine the stability of his 
business. 

At Standard Pressed Steel Com- 
pany we have been fighting specials 
through a formal, carefully planned, 
and gratifyingly successful program 
for the last six years. 

Specials require special treatment 
all along the line. 

That basically is the problem. 

They must be carefully screened, 
they must be estimated. And a $20 
job can often cost more to estimate 
than a $2,000 job. 

Specials require special engineer- 
ing, expediting, processing, time- 
study, supervision, inspection, and 
packaging. 

They require special tools, gages, 
material, and set-ups on machine 
tools—at least this is true at SPS 
and they usually are produced by 
slower methods due to the low vol- 
ume per order. 

Of course they cost 


Cost more? 


more—often ten times more. Not 


ten percent more! More, in many 
cases, than you can charge a cus- 
tomer—if you want to keep his busi- 
ness on your standard parts, too. 

In our experience at SPS we have 
had salesmen bring in, say, orders 
for $1,000 worth of standard items 
and $50 worth of specials from the 
same firm. Now, suppose the stand- 
ards cost us $900 to make. Our profit 
on them would be $100. On the other 
hand, suppose it cost us $150 to man- 
ufacture the $50 worth of specials 
(and believe it or not this can hap- 
pen). On them we would lose $100, 


Standards Specials 


Sales Price . $1,000 Cost $150 
900 «Sales Price . 50 


$100 


Profit Loss 


$1,050 worth of business and 000 
profit! Eliminate the $50 special, 
then $1,000 worth of business means 
$100 profit. Amazing, isn’t it? 

What to do about the specials prob- 
lem? Can it be solved? 

We think it can be, at least in large 
measure. Already—and years are 
brief in attempting to reverse what 
is almost an engineering instinct for 
specials—-we have made remarkable 
progress at SPS. 

The main element in our anti-spe- 
educa- 


cials is education 


tion of our own people (particularly 


program 


our salesmen), of our distributors, 
and of their customers. 

We are educating our salesmen 
through the pocketbook, exerting a 
reverse incentive by paying no com- 
mission on orders for specials. They 
are, however, well paid to sell stand- 
ards. 

We appeal to the customer. All 
orders are carefully screened. Where 
one is for specials, we go back to the 
customer and ask him if one of our 
standard bolts or nuts, or other items 
can't 


the one closest to the special 
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be made to serve his purpose. 

Nine times out of ten a standard 
item will do the job! 

There is the encouragement for the 
belief that the problem can be solved. 

We encourage distributors to visit 
our big, modern plant in Jenkintown 
to see how SPS operates, its high 
level of quality control, its late model, 
high-production machines and—to 
see for themselves how disruptive 
and, therefere, how costly the spe- 
cials can be when introduced into the 
ordered flow of production on stand- 
ards. 

We are setting up at our factory 
in suburban Philadelphia, week-long 
for salesmen 
from all over the country. We school 


courses distributors’ 


them in our products, their applica- 


tions, our methods, and in the good, 
sound economics of pushing stand- 
ards 

We have advertised consistently, 
and with good humor (see below) 
in trade journals circulated among 
our customers, listing and picturing 
our standard products, and pointing 
up the dellars-and-cents and time- 
saving advantages of using standards 
instead of specials 
of those advertise- 
ments, called Unbrako Standards, 
has been placed between covers and 
distributed widely throughout Am- 


A collection 


erican industry. 

Here we listed the readily available 
SPS items—the standards—our out- 
standing distributor organization has 
in stock in every city and town in our 


country. And we stated our distribu- 
tors were “waiting to serve you—-why 
not use this convenience—they even 
carry the stock so you don’t have to! 
IF it’s a standard listed product!” 

We have made it a point to explain 
graphically, in detail, to all concerned 
the reasons for the comparatively 
high price of specials. 

SPS is in business to serve our 
customers and still make a profit. 
Service with a profit is the thing that 
makes the wheels go ‘round. There’s 
no greater disservice that an indus- 
trial firm can do itself, its employees, 
its community, and the nation than 
failing to make a profit. 

I can say in all sincerity that in en- 
couraging our customers to buy 
standards we believe we are per- 


Sample advertisement illustrating how SPS good humoredly points up advantages of standards. 
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A-1 


Here are SPS sales as they used to be. 
While profits on standards were fair, the 
over-all profit picture was badly affected by extremely 


were specials. 


high losses on specials. 


forming an enormously valuable serv- 
ice to every firm that uses our metal 
fasteners and other products, 

An analysis several years ago of 
our business showed that 50 percent 
of the orders were specials. (See il- 
lustration A-1). 

On the special items (See illustra- 
tion B-1) the following was the case: 

a. 20%-—~a very heavy loss 
b. 30%—a slight loss 

c. 30%—a slight profit 

d, 20%—-a reasonable profit 

Through our concerted effort to en- 
courage the use of standards, a much 


A-2 
Half of all sal 


are shown here. 


improved. 
greater volume of business is now 
standard. (See illustration A-2.) 
And, of course, the profit picture is 
improved. 

By intense concentration on the 
remaining specials, we have con- 
verted a very heavy overall loss into 
a slight profit. (See illustration B-2.) 

Our company accounting is set up 
so we can determine costs and profits 
by item groups special and item 
groups standard. We can further de- 
termine, by the pattern of a custom- 
er’s business, profits by customer. 

Our program is paying off not only 


Dramatic results of SPS program tc 


promote stangares 


Eighty percent of the company's sales 


are now of standard items and the profit picture 


s greatly 


for us but for those firms using our 
standard parts, because we can now 
give faster and better service on these 
standard items and faster and better 
service on the smaller amounts of 
specials. Everybody has gained! 
There are many ways to illustrate 
the paralysis that specials exert on a 
fast-moving production pattern. In 
one we stress the advances over the 
years in the machine tool field. 
There the 
gine lathe dating from about 1875. 
Then the turret lathe came along in 
1885. 


was screw-cutting en- 


The single-spindle screw ma- 


The specials business—half of the entire SPS volume— 
used to be done at a loss. Here, a breakdown of the 
specials sales shows 50 percent of them were handled at 
a slight to a very heavy loss which more than offset slight 
to reasonable profits on the others. 

B-1 


OF TOTAL BUSINESS SPECIALS 
(BEFORE “SPECIALS” CAMPAIGN ) 


PROFIT: 


Present sales of specials, now 20 percent of the entire 
SPS volume instead of 50 percent, are broken down here 
Because there are fewer sales of specials, SPS has been 
able to give them more attention and to reduce the ex 
tremely heavy losses, showing an over-all profit. 
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chine in 1895, the multiple-spindle 
serew machine in 1905, the cold 
header and machines for second op- 
erations before 1915, and then the 
complete machines of today, each 
performing all the operations on a 
product, taking raw stock in one end 
and delivering the finished product 
in vast quantity at the other. 

Improved machines and methods 
have boosted production enormously 
in the last 50 years. The man who 
made less than 2,000 bolts per day 
at the turn of the century now makes 
20,000 to 30,000 or more in the same 
time. That is standard items, of 
COUT Ss ! 


{ We can 


products on high-speed modern ma 


produce our standard 
chines in such quantity per time unit 
that the price to the consumer is held 
amazingly low. Since 1943, freight 
rates are up more than 45 percent, 
the composite price of steel is up 74 
percent and all metal products are up 
89 percent. In this period, our aver 
age sales prices have gone up less 
than 15 percent and on some few 
items we are selling the product for 
less than we did in 1943!) 

But then in comes an order for spe 
cials 

To handle them, we must return to 
the 19th Century, to machine tools 
which even in 1952 models are still 
primitive in function. We must turn 
our backs on the mechanical wizards 
of mass production. 

Sav the specials order is for 50 
bolts having a shorter thread length 
than standard. Should the man on the 
job cut the standard bolt down? He 
would need a special order to take 
them from stock. He would have to 
anneal them, cut them off on a turret 
lathe, rethread and reharden them, 
with a possible loss or spoilage which 
would mean even higher costs and 
more delay. 

Often, it is really easier to make a 
small lot of new bolts from scratch 
by a slow method—-on a turret lathe 
It's long and laborious, but faster 
than cutting down longer bolts. In 
the end, we wind up spending $10 
on a $1 transaction no matter what 
we do! 

With a lot of business like this, no 


body could stay in business long! 
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\ few engineers, in designing ma- 
chines, get awfully far away from 
cost realities. These few are careless 
ot indifferent and perform their de- 
signing chores with the least bother 
to themselves. Good engineers, and 
that means most of them, can think 
in more planes than one and, while 
designing a machine to 
serve a purpose, are constantly alert 


shrewdly 


to saving money for their employer 
by working standard parts into their 
plans. Good engineers use a special 
only as a last resort, when a standard 
will not do the job, 

I have heard it said by top-flight 
design engineers that hitting upon a 
customer need was five percent of the 
overall effort in bringing out a new 
product. They say that 20 percent 
is in designing a product to meet that 
need and that 50 percent is in the in- 
genuity required to produce that 
product economically. The rest of the 
effort is expended in removing the 
bugs from the design and production 
and in servicing, that is, adapting the 
product to variations in the need. 

The big job is making the product 
And that can’t be done by 
specifying right and left. 
Standard procedure should be stand- 


cheaply. 


spec ials 


ards, 
Of course standards are not rigidly 


fixed now and forever more. They 
are dynamic. But they are under con- 
trol. The changes are—or should be 

a matter of evolution, not revolu- 
tion. 

The Diesel was a special to loco- 
motive manufacturers not so long 
ago. Now the Diese; is standard and 
the steam engine is a special. But 
the transition was orderly. 

New needs create new standards. 
What they shall be has to be deter- 
mined from two points of view—the 
customer’s and the factory’s. The 
standard product is that which meets 
customer needs and, at the same time, 
fits into the supplier’s production pat- 
tern without overtaxing his facilities. 

The stock items listed in our cata- 
logs are carefully determined by pe- 
riodic reviews of the transactions on 
each item. Slow movers are elimi- 
nated wherever the next smaller or 
next larger size can be substituted. 

On our metal shop equipment, a 
redesign cut parts to one-third as 
many. But three times as many com- 
binations are now possible! Effort in 
standardization pays off with tremen- 
dous results under today’s high-cost 
conditions. 

If the approach is realistic, if we 
are willing to lop off time-discredited 

(Continued on page 222) 


Cutting edges of tool are dressed on grinder. Sharp production tools 
cut costs, are standard, too, at Standard Pressed Steel. 
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An Air Force Experience In Eliminating 


“Guess Work” 


by C. W. Kendall and F. S. Schmitt 


Military Standard for pho- 

tographic lenses, known as 

MIL-STD-150, was published 
by the Government Printing Office 23 
October 1950, This 34-page docu- 
ment is the first of its kind to be 
issued by the Munitions Board Stand- 
ards Agency since the unification of 
the Armed Services (the Army, the 
Navy, and the Air Force). However, 
as early as 1929, the U.S. Air Force 
(then known as the Army Air Corps) 
had already begun the preparation of 
performance specifications for the 
lenses used in aerial photography. 

During the period before the out- 
break of World War II, the Amer- 
ican Standards Association, alert to 
the needs of industry and the Armed 
Services, also began the important 
task of preparing standards affecting 
the design, use, and testing of all 
types of photographic lenses. The list 
includes approximately 18 standards 
in the 222, 738, and Z52 series which 
are referenced in MIL-STD-150. The 
ASA-approved standards include nu- 
merous definitions and nomenclature, 
describe test methods, provide for 
uniform marking data, etc. These 
lens standards, through the wide 
membership of ASA, are now 
familiar to many expert photograph- 
ers on the using level. Photographic 
experts from Hollywood, the free- 
lance field, and from military or- 
ganizations, have all helped, directly 
and indirectly, to make these tech- 
nical documents acceptable to users, 
designers, and makers of lenses for 
use in all kinds of picture-taking 
equipment ranging in size from a 
huge aerial camera to the familiar, 
featherweight “Brownie.” 

The photographic lens standard 
(MIL-STD-150) represents an effort 
to combine into one document the 
basic information needed to procure 
lenses that may be used for many di- 
versified applications ranging from 
the production of Hollywood “cheese- 
cake” to aerial reconnaissance and 
mapping photographs capable of ac- 
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Standards for photographic lenses provide 
definite measurable requirements for equip- 
ment needed to insure satisfactory pictures 


curately recording cultural, military, 
and physical Mother 
Earth at incredible heights, day or 
night. This standard provides the 
basic data neded for the preparation 
of specifications for individual items 


features of 


such as aerial lenses, process lenses, 
motion picture camera lenses, pro- 
jection lenses, ete,—13 types in all. 

The average photographer usually 
thinks of the term “focal length” as 
having to do with that characteristic 
of a lens which, more or less, deter- 
mines image size. He also probably 
knows what “back focus” means, and 
is familiar with telephoto lenses 
which enable him te utilize more 
compact equipment than would other- 
wise be possible. MIL-STD-150, un- 
der “Focal lengths and distances,” de- 
fines nine essential requirements 
which have to do with focal length, 
all of which are important in the 
utilization of lenses in cameras and 
projection equipment. Similarly, 
“Aperture and related quantities” de- 
fines the various types of apertures 
and refers to the tests which make 
each of these definitions a tangible. 
measurable attribute. 

The standard proceeds to define 
the various lens aberrations and out- 
lines testing procedures—26 methods 
in all—for specifying and measuring 
aberrations and other requirements 
relating to lens performance. 

The U.S. Air Force makes effective 
use of MIL-STD-150 in the prepara- 
tion of detail specifications covering 
specific aerial photographic lenses, 
and has issued specifications based 
upon this standard, among which are 
the following: 

MIL-L-7368 (USAF) 


Lens, Camera, Aerial Reconnaissance and 


Spotting, 6 Inch, F/6.3, 9 x %Inch 
Format 
MIL-L-7367 (USAF) 
Lens, Camera, Aerial Cartographic, 6 
Inch, F/6.3, 9 x 9-Inch Format 
MIL-L-6637 (USAF) 
Lens, Camera, Aerial Cartographic, 6 
Inch, F/6.3, 9 x 9-Inch Format 


MIL-L-7236 (USAF) 

Lens, Camera, Aerial Reconnaissance and 
Spotting, 12-Inch, F/6.3, 9 x 18-Inch 
Format 

MIL-L-4322 (USAF) 

Lens, Camera, Aerial Reconnaissance and 
Spotting, 24Inch, F/6, 9 x 18-Inch 
Format 


MIL-L-4352 (USAF) 
Lens, Camera, Motion Picture, 17, 25, 
35, 50 and 75 MM; F/2.8, 16-MM 


Format 


These specifications are, in general, 
of the performance type. They place 
considerable emphasis upon picture 
quality as measured by the photo- 
graphic resolving power tests out- 
lined in MIL-STD-150. These per- 
formance specifications enable the 
Air Force to obtain lenses of pre-de- 
termined quality, insofar as image- 
forming properties are concerned. 
They take the “guess work” out of 
lens performance and substitute defi- 
nite measurable requirements such as 
“so many lines per millimeter” in 
place of such vague terms as “good,” 
“fairly sharp image,” “fuzzy,” 
“crisp,” “sharp,” “hazy,” ete. 

In specifying resolving power as 
“lines per millimeter,” it is necessary 
to define precisely the kind of test ob- 
ject photographed. This is in the 
form of a “resolving power target” 


of MIL-STD-150), 


usually consisting of an arrangement 


(see Figure 4 
of rectangular bars on a_ suitable 
background. The bars and their ar- 
designed, 


rangement are precisely 


and the contrast between bars and 
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background is specified, High, me- 
dium, and low contrast targets are 
defined for use with various types of 
lenses. The exposure and processing 
conditions for making a photographic 
“resolving power” test are defined in 
terms of modern photographic sensi 
tometry, and directions are given 80 
that test plates or films may be proc- 
essed to a “gamma” which cor- 
responds to that which most com- 
monly prevails in the practical use of 
each lens, Since the Air Force has 
adopted the slogan “More Air Power 
Per Dollar,” it is practically manda- 
tory that photographic lenses be pro- 
cured on specifications rather than 
on the basis ef simple purchase de- 
scriptions. Mr Average Photographer, 
in need of a lens for his view cam- 
era, may telephone te his dealer and 
say: “Joe, send me a 12-inch F/4.5 
Supersenic-Fuzzar for use on my 8- 
by 10-inch view camera,”—-and have 
a reasonable expectation of getting 
his money’s worth. In the first place, 
he is limiting his order to a definite 
make and type of lens, with which he 
is quite familiar, and moreover he is 
buying from a dealer who will refund 
his money if the lens proves to be 
unsatisfactory, Buying for the Gov- 
ernment is not quite so simple, and 
in order to ensure dollar-for-dollar 
received, a specification is 
necessary. Even Mr 
tographer has to have some kind of 


value 
Average Pho- 


a specification, perhaps only a verbal 
description, which includes the very 
basic characteristics of the lens, viz 
focal length, speed, and coverage. He 
also knows that by specifying a given 
make and type he will receive a lens 
which will perform to his satisfac- 
tion for view-camera work, 
Following is an example of the 
use of MIL-STD-150 in the prepara- 
tion of a specification covering a 
wide-angle, aerial mapping lens 
known in the trade as a lens of the 
“Metrogon” type. Specification MII 
L-7367 (USAF), titled “Lens, Cam- 
era, Aerial 6-Inch, 
F/6.3, 9 by 9-Inch Format” was re- 
leased 14 November 1951 to super- 
sede U.S. Army Specifications No. 
75-146-B for Air Force procurement 
of this lens. The letters (USAF) in- 
dicate that the specification is what is 


Cartographic, 
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known as a “Departmental” specifica- 
tion, the use of which is mandatory 
only upon the Department of issue. 
Ultimately, the majority of these De- 
partmental specifications are destined 
to become “fully coordinated” Mili- 
tary specifications, mandatory for 
use by all Military Agencies. A fully 
coordinated specification is one that 
has been approved for procurement 
purposes by the Departments of the 
Army. the Navy, the Air Force, and 
the Munitions Board Standards 
Agency. 

In preparing a specification, the 
check list found in the Appendix is 
used. This list covers almost all pos- 
sible characteristics of a lens, and 
under 13 columns, each headed by a 


places in the negative format, includ- 
ing the center and corners. Other 
important characteristics _ include 
equivalent focal length, distortion, 
relative illumination, _ reflection-re- 
ducing coatings, transmittance, aper- 
ture marking, methods of mounting in 
shutters with dimensions of threads, 
and mechanical clearance necessary 
for the lens elements. Tolerances are 
specified for all measurable require- 
ments. Following the performance 
and design requirements is the sec- 
tion dealing with test methods. 

In addition to performance re- 
quirements and test methods, other 
sections of the detail lens specifica- 
tion deal with packaging and preser- 
vation for either domestic or overseas 


Booth at the convention of the Master Photo Dealers and Finishers Association 
at St. Louis in May displayed exhibits showing how American Standards are 
used in the photographic industry. Many questions and comments attested the 
interest aroused. Miss Carolyn Locher, ASA's engineering assistant in the pho- 
tographic field, was in charge of this booth. 


lens “type,” are found, opposite each 
of the characteristics, the notation 
aT or on indicating whether its 
inclusion in the specification is “op- 
tional” or “required.” References to 
packaging and marking for both the 
lenses and shipping containers also 
appear in the “check list.” Using this 
list as a guide, the project engineer 
or specification writer prepares that 
part of the specification which deals 
with performance requirements and 
testing methods. Under “require- 
ments,” the minimum acceptable re- 
solving power is specified for various 


shipment, and contain notes for the 
guidance of procurement and con- 
tract officials who use the document 
in buying lenses for U.S, Air Force 
use, 

The standards approved by the 
American Standards Association 
aided materially in the preparation 
and acceptance of this Military Stand- 
ard by industry and the various ac- 
tivities of the Military Establishment. 
All military members of the commit- 
tee, as well as all the representatives 
of industry, are well acquainted with 
the standards approved by the Amer- 
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ican Standards Association. In fact, 
it is very probable that the personnel 
of the lens committee which convened 
at Wright Field in July, 1950, to put 
the finishing touches to the Military 
Standard, also contributed largely to 
the “American Standards” which are 
listed in the Appendix. Throughout 
MIL-STD-150, both in the footnotes 
and in the bibliography, many refer- 
standards for 


ences are made to 


lenses approved by the American 
Standards Association. 

The final stages in the preparation 
of the lens standard serve as a model 
guide post in showing how industry 
and the military organization cooper- 
ate in the preparation of basic engi- 
neering data for procurement  pur- 
poses. In 1949, following the unifica- 
tion of the Armed Forces, a committee 
representing the Army, Navy, and 
Air Force decided to expedite the ac- 
ceptance and release of a general 
specification on photographic lenses. 
This specification had at that time 
been the subject of several years’ 
coordination. In order to reach mu- 
tually satisfactory agreements on defi- 
nitions, test procedures, etc, the Air 
Force requested the Munitions Board 
Standards Agency to call a meeting, 
in Washington, D.C.. of all interested 
military agencies. The assistance of 
Dr Irvine C. Gardner of the National 
Bureau of Standards was requested 
and he agreed to assist in preparing 
a workable document. Paul Pryor of 
the Air Force then prepared a new 
draft which Dr Gardner reviewed. 
The data approved by Dr Gardner, 
prepared in proper form, was then 
circulated among the military agen- 
cies and copies were sent to all 
known manufacturers of photo- 
graphic lenses, as well as to import- 
ant camera manufacturers, with a re- 
quest that they review the data and 
come to Wright Field for a meeting 
to prepare a workable document. 
Military organizations were also _re- 
quested to send representatives with 
authority to bind their agencies so 
that final decisions could be made 
and release of the standard could be 
expedited. 

The Military Establishment and the 
lens industry in the United States 
were well represented at the meeting. 
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After several days of intensive effort, 
a document was close to approval. 
Minor “bugs” which the 
meeting left for the Military to solve. 
This function was delegated to a com- 
mittee including Messrs Burke (Army 
Signal Corps), E. Sewell (Corps of 
Engineers of the Army), E. Cobb 
+Bureau of Aeronautics of the Navy), 
and Paul Pryor of the Air Force. 
Robert B. Shaw of the Munitions 


existed 


Board Standards Agency was the 
chairman of all meetings held, both 
the main meetings of Industry and 
Military, and the final meetings to 
“iron out” all minor points of dis- 
agreement. To Mr Shaw is due the 
credit for suggesting that the lens 
data be prepared in the form of a 
Military Standard. 

Like any document, be it text book 


(Continued on page 223) 


New Guide for 
Checking Lathe Accuracy 


by J. H. Myers 
Vice-President, the Lodge and Shipley Company 


On behalf of the Committee on 


Standards, Lathe Group, National 


Machine Tool Builders’ Association 


ODAY’S lathes are expected to 
produce highly accurate work. 


For this purpose, they have been 
engineered with great care and built 
to exacting limits. If the high degree 
of accuracy required of them is to be 
maintained, they will need more at- 
tention than the superficial checking 
for level once considered adequate. 
For this reason, in order that the user 
may check his lathe from time to 
time against minimum standards of 
accuracy and alignment, standards of 
accuracy for engine lathes and tool 
room lathes have been developed. 
These standards were prepared by the 
Lathe Group of the National Machine 
Tool Builders’ Association, processed 
through the Sectional Committee on 
Small Tools and Machine Tool Ele- 
ments, B5, and have been approved 
by the American Standards Associa- 
tion. 

In preparing the new American 
Standard for Accuracy of Engine and 
Tool Room Lathes, B5.16-1952, the 
Standards Committee of the NMTBA 
Lathe Group made an intensive study 
of existing European standards and 
of the individual standards used by 


lathe builders in the United States. 
The new standard resulting from that 
study has been compiled to cover 
every phase in the testing of the lathe. 
It provides a set of tolerances for 12- 
18-in., 20-in. to 32-in., and 
A 36-in, size, 


in. to 
10-in. to 72-in. lathes. 
included in an earlier American De- 
fense Emergency Standard adopted 
during the war, has been dropped by 
all makers since publication of the 
earlier edition and has not been 
included in the 1952 standard. 

This standard is used by the Lathe 
Group of the National Machine Tool 
Builders’ Association in the final test- 
ing of their product before shipment. 
The limits indicated for the various 
tests are outside limits. 

Sponsors for Sectional Committee 
B5, which recommended approval by 
ASA, are the National Machine Tool 
Builders’ Association, Society of 
Automotive Engineers, Metal Cutting 
Tool Institute, the American Society 
of Mechanical Engineers. The stand- 
ard has now been published by 


ASME. 





Copies of American Standard, Ac- 
curacy of Engine and Tool Room 
Lathes, B5.16-1952, are available at 
$1.00. 
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Standards From Other Countries 


EMBERS of the American 
M Standards Association may 
borrow from the ASA Library 
copies of any of the following stand 
received from other 


ards recently 


countries. Orders may also be sent 
to the country of origin through the 
ASA office. The titles of the stand 
ards are given here in English, but 
the documents themselves are in the 
language of the country from which 
they were received. 

For the convenience of our read- 
listed 


classifications 


ers, the standards are under 


their general UD¢ 


677 Textile Industry 


FRANCE NF 
sisal 


Hemp 


and strings G 


jute and cords 


46-004 


GERMANY 


in the 
finishing industry 
Nominal widths of textile tin 


DIN 


List of 
textile 


various steps 

61704 

ishing machines 64901 

Roller and accessories of lap 

64903 /4/5 
OO 16 
60800 


mac hines 
S and 7 thread twists 
Artiheial varn 


INDIA 


Fourteen specifications for dif 
cotton fabrics 
171, 172, 173, 174, 
176, 177, 179, 180, 
182, 183, 184 


determination of 


ferent 


Method for 
cotton yarn count 
Method for 
lea breaking load (strength) 
of cotton 


determination of 


yarn and its 
count-lea-strength product 
Method for determination of 
ends and picks in 
cotton fabrics 
Method for determination of 
cotton fabric 


Method for 
breaking 


woven 


dimensions 
determination of 
load (strength) 
and elongation of 
cotton fabric 
rate-of traverse 
Grading of raw jute (Kutcha 


woven 
(by constant 


machine} 


assortment) 
Grading of raw jute (Pucea 

assortinent) 
Code packag 

ing of cotton textiles 293 
Tamarind kernel powder for 

use in the cotton industry 189 


for seaworthy 


IRELAND IRISH STANDARDS 


Cotton bed sheeting and cot- 
ton bed sheets 
Woolen blankets 


2:1949 
26:1950 
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677 Textile Industry (Cont.} 
NETHERLANDS 


Determination of tensile 
strength and elongation of 


yarn 


RUMANIA 


Mixed wool textiles 
fabric 

Mixed 
uniform fabric 

Silk yarn, natural 

Flax fiber 

Hemp fiber 


Overcoat 


wool textiles. School 


I inen yarn 
Cotton raw 
Hemp yarn 
Hemp rope 


UNITED KINGDOM BS 


Linen textiles for use by hos- 
suthorities 
laces 


pitals and local 
Tagged boot 

(cotton) 
Condenser bobbins for mules 

(cotton waste and woollen 


and shoe 


spinning trades) 
Dimensions of flyer bobbins 

and skewers 
Ring doubling frame 

& £ 

for cotton and spun rayon 

I 

laundering of 


bobbins 


Shrinkage on 
woven cotton and linen fab- 
rics 


Elastic braids 


1781 :1951 


1801 :1951 


1810:1951 


1836 :1952 


1809: 1951 


1118;1952 
1849.50 :1952 


631.3 Agricultural Tools and 


Machinery 


FRANCE 
Sprayer hose connector 


Needles for 


chines 


hay-pressing ma 


GERMANY 


Hand cultivator 


Various agricult tral hand 


tools 


NORWAY 


Garden spades 

Spading fork, f 

Garden rakes, 10 and 14 tines 

Garden hoe 

Horticultural sprinkling and 
watering systen 

Nomenclature of 
equipment 


tines 


parts and 


POLAND 


Spring-type cultivator tines, 
and details 


Differ- 


assembly 
Threshing 

ent types of beaters 
Plates for reaper knives 


machines 


Finger bar for reapers 

Finger bar for mowers 

Plate for mower knives 

Six standards for different 
parts of a reaper 

Three standards for parts of 
a cultivator 

Wooden handles 


NF 
U 26-002 


U 34-008 


DIN 


11616 
11580. 
1,11586 


thru 1670 


PN 
R-58025 
thru 58029 
R-63001 
thru 63005 
R-55007 
R-55031 
R-55032 
R-55055 
R-55061 
thru 55066 
R-58001 
thru 58003 
R-56401 


631.3 Agricultural Tools 
(Poland) (Cont.) 


Plow handles 


and Machinery 
R 56403 


SWEDEN SIS 


Short- and long-handle hand 
hoes 


1451, 1452 


621.87 Hoisting Machinery 
FRANCE NF 


Cabin equipment of passen- 
ger and freight elevators P 82-205/206 

Doors in passenger and 
freight elevators 

Sliding doors of elevator land- 
ings 

Dumb-waiter 

Two types freight 
with vertically 
doors 


P 82-461/462 
P 82-471 
thru 474 
P 82-481 

elevators 

sliding 
P 82-482/83 


669 Metallurgy 


ITALY 


Steel seamless pipes. Quality, 
specifications tests 

Round bars for cutting tools 
(tentative) 

Square bars for cutting tools 
(tentative) 

Rectangular 
ting tools (tentative) 

Microscopic test of ferrous 
metals (tentative) 

Hot rolled ordinary _ steel 
bands, quality, specification 
tests 

Hot rolled 
bands. 
tolerances 

Rolled steel sheets, 0.3-4mm 
thick, for cold stamping. 
Quality, specifications, test- 
ing (tentative) 

Rolled steel sheets 0.3-4mm 
thick, for cold stamping, 
dimensions and_ tolerances 
(tentative } 

Forged steel flat bars. Toler- 
ances (tentative) 

Forged steel 
ances (tentative) 
Forged washers, 
ances (tentative) 
Test for hardenability 

Jomini 

Embossed steel plate, hot 
rolled, dimensions 

Steel castings 

Ordinary steel for 
specifications 

Special heat-resisting 
casting (tentative) 

Special steel for friction re- 
sisting castings (tentative) 

corrosion - resisting 

castings (tenta- 


strips for cut- 


ordinary — steel 


Dimensions and 


3146 


3147 
discs. Toler- 

3148 
steel toler- 

3149 
after 


3150 


3151 
3157 

casting, 
3158 

stee! 


3159 
3160 


Special 
steel for 
tive) 

Pig lead 


3161 
3165 


OGN 


B 46 
B48 


MEXICO 


Carbon steel ingots 
Ferrosilicon 


STANDARDIZATION 





669 Metallurgy (Cont.) 


UNITED KINGDOM 


Mechanical tests for metals 
(excluding welds) 


697 Heating and Ventilating 


BELGIUM 
Test method for determina- 
tion of calorific character- 
istics of radiators 


621.13 Railway Steam Locomotives 


GERMANY 


Locating bolts with counter- 
sunk or fillister heads, 
long and short, for loco- 
motive construction 

Hexagon nuts, high and low, 
left-hand and right-hand 
thread 

Water level indicator shield 

Bracket seats for the engi- 
neers, etc, assembly and 
parts 

Turn seats for the engineers, 
ete, assembly and parts 


countersunk __half- 
heads for 


Rivets, 
round 
tives 

Grease cup cover 

Plug cock for water level in- 
dicator 

Water level holder details 

Engineer's adjustable seat 

Coupling 

Universal joint 

Hinges 

Hand-lever 

Washout valve for locomotive 
boilers 

Signal holder for level mount- 
ing on locomotives 

Signal holder for bracket 
mounting on locomotives 

Special studs 

Stop cock’s plugs with safety 
washer and nut 

Guard for water-glass 

Special flanged lock-nuts to 
locomotives 


locomo- 


POLAND 


Railway rolling stock. Boil- 
er’s valve mounting 

Railway rolling stock. Boiler 
oval valves; assembly and 
details 

Railway rolling stock. Heat- 
ing system line: hose, 
couplings, attachments, etc. 


Railway rolling stock. Loco- 
motive boiler rivets 

Railway rolling stock. 
pins for heating system 

Railway rolling stock. Crank 
piece of heating system 

Railway rolling stock. Coat 
hook for passenger cars 

Railway rolling stock. Spring 
type holding bolts and 
yokes 


Eye- 
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DIN 


30332/3, 
30340/1 


30389 
33237, B1.2 


36141, 
B1.1,2 
36143, 
B1.1, 2, 
36144, 
B1.1, 2,4 


30506 
35545 


33048 
33241/2 
36144 B1.3 
37351 
37361 
31211/2 
30429 


32135/6 
36001 


36004 
30325 
33044 
33237, BL. 


35338 
PN 


K-74110 


K-74115 
thru 74123 
K-75003, 
75007/8, 
75012, 
75014 thru 
75018 


K-82099 

K-82132 

K-82900 

K-89110, 
89111 


K-91069, 
91070 


621.3 Electrical Engineering 


FRANCE 


Rules for the installation and 
maintenance of electrical 
appliances 

Receptacles, plugs, ete of ex 
plosion-proof type 


POLAND 


Fuse and fusebox for motor 
vehicles 

Metal protective tubing for 
electric wiring on motor 
vehicles 


UNITED KINGDOM 


Audio-frequency transformers 
for cinematograph equip- 
ment 

Colour code for fixed resist- 
ors for telecommunication 
purposes 

Tubular fluorescent 
(class MCF/U) 

Power rating of 
driven high-frequency in- 
duction-heating equipment 

Colour code for twin com 
pensating cables for ther- 
mocouples 

Enamelled round copper wire 
(enamel with vinyl acetate 
base ) 


lamps 


valve- 


BS 


1793 :1952 


1852 ;:1952 


1853 ;1952 


1799 :1952 


1843:1952 


1844:1952 


621.88 Means of Attachment, 


Fastenings 


AUSTRIA 
Filister-head machine screws, 
MI to M10 
Studs, M3 to M52 


FRANCE 


Oval-lead = machine 
with pilot end 

Cup washers 

Turnbuckle 


screws 


GERMANY 


Metric screw threads, four 
series 

Gages for bolts with metric 
thread 

Gages for nuts with metric 
threads 

Plain stop rings with set 
screws 

Safety snap-rings for shafts 

Safety snap-rings for holes 


ITALY 


Seventeen tentative standards 
for different types and sizes 
of socket wrenches 

Five standards for 
screws 


wood 


NETHERLANDS 


Round screw thread 

3 standards for 
wood screws 

Round, hexagon socket head 
bolts, metric thread 


different 


ONORM 


M 5133 
M5151/2 


NF 


E 27-127 
E 27-619 
E 82.001 

DIN 


13,B1.12 
13,B1.16 
13,B1.17 
703 
471 
472 
UNI 


3116 thru 
3133 
3152 thru 
3156 


N 
1662 


1715-1717 


1241 


621.88 Means of Attachment (Cont.) 
POLAND PN 
Oval-head carriage bolts M-82411 
Oval and flat-hammer-head 
carriage bolts 
Belt-joining rivets 


M-82511/12 
M-82961 


SWEDEN SIS 


Wrenches for hexagon socket 
head screws R 795 
5 standards for different type 1459 thru 
studs, short and long 1463 
Dise screws with hexagon 
hole, metric thread 
Countersinking and 
boring for machine screw 
heads 
Four types of 
screws 
Diameters of holes for self- 
tapping screws 1523 


1475 


counter- 


1509, 1510 
1519 thru 
1522 


self-tapping 


UNION OF SOVIET 
SOCIALIST REPUBLICS 


head ma 


GOST 


Hexagon-socket 
chine screws 
Round screw thread for elec- 
tric lamp bases and sockets 


5993 
6042 


YUGOSLAVIA Jus 
M.BO. 001 


Definition of screw thread 


General survey of standards 
on screw threads 
Definition ef metric thread 


metric 


M.BO. 003 
M.BO.010 
General survey of 
threads 

Five standards for metric 

threads series, “A”, “B”, M.BO. 012. 
a. ee ae 016 
Whitworth M.BO., 050; 
tions; M.BO. 051; 


pipes, straight and taper, M.BO.056 


M.BO.011 


thread, defini 


basic dimensions; 


651 Office Organization, Office 


Management 
GREAT BRITAIN 8S 
Sizes and recommended layout 


of commercial forms 1808 :1951 


662.9 Heating Apparatus and 
Methods 


ONORM 
M 7412 


AUSTRIA 


Gas water heaters, testing of 


POLAND PN 
€.02050 
C.97952 
G-07010 


Classification of coke 

Blast furnace coke 

Coal storage. General rules 

Coal storage record keeping 
forms 

Signs for the identification of 
various kinds of coal in coal 


G-07021 


vards G-07025 


RUMANIA STAS 


Raw lignite from Armenis 
basin 

Petroleum coke for foundry 
work 1644 

Coal from Baia-Noua basin 1721 

Lignite from Ojasca basin 1778 

Coal from Anina basin 1931 

Sectional radiators for central 
heating 

Cast iron radiators 


1643 


1597 


1676 
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yitaal 


BP MEL IEA NT 


AMERICAN 


Approval by 
approval as 


Standards Council 
Standards 


American 


Council is final 


Standard; usually requires 4 
weeks 

Board of Review —- Acts for Standards 
Council and gives final approval as Amer 
ican Standard; action usually requires 2 
weeks 

Correlating Committees 
standards to send to Standards Council or 
Board of Review for final action; approval 


usually takes 4 weeks 


In Board of Review— 

Sand-Lime Building Brick, Specifications 
for, ASTM €73-.51; ASA A78#.1 (Revision 
of ASTM €73.39; ASA A78.161942) 

Sponsor Society for 
Materials 

Excavations and Foundations, A56.1 

American Society of Civil En- 


Approve 


American Testing 


Sponsor 
gineers 

Non-Slip Oxychloride Composition Floor 
ing and Its Installation, Specification for, 
ARES 

Terrazzo Oxychloride Composition Flooring 
and Its 
ARE.6 

Industrial Oxvyehloride Com- 
position Flooring and Its Installation, 
Specification for, AB&.7 

Oxycement Underlayment and Its Installa- 
tion, Specification for, A888 

General Purpose Flooring and Its Installa- 

A88.2 (Revision 


Installation, Specification for, 


Granolithic 


tion, Specification for, 
of ARB.2-1951) 

Heavy Duty Flooring and Its Installation, 
Specification for, A883 (Revision of 
ARB.3-1951) 

Base Coat Flooring and Its Installation, 
AR8.4 (Revision of A88.4-1951) 
Sponsors: American Society for Testing 
Materials; National Bureau of Stand- 
ards 


In Correlating Committee— 

Building Code Requirements for Structural 
Steel (Riveted, Bolted, or Welded Con- 
struction), A57.1 (Revision of A57.1- 
1943) 

Sponsor: American Society of Civil En- 
gineers; American Society of Steel Con- 
struction 

Seamless Copper Pipe, Standard Sizes, 
ASTM B42.51; ASA H26.1 (Revision of 
ASTM B42-49; ASA H26.1-1949) 

Seamless Red Brass Pipe, Standard Size, 
ASTM B43-51; ASA H27.1 (Revision of 
ASTM B43-49; ASA H27.1-1949) 

Seamless Copper Water Tube, ASTM B88. 
51; H23.1 (Revision of ASTM B88-.50; 
ASA H23.1-1949) 

Copper-Silicon Alloy Wire for General Pur 
poses, ASTM 899.51; ASA H30.1 (Re 
vision of ASTM 899-49; ASA H30.1- 
1949) 

Copper and Copper-Base Alloy Forging 
Rods, Bars, and Shapes, ASTM B124-51; 
ASA H7.1 (Revision of ASTM B124-49; 
ASA H7.1-1949) 
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ASTM BI34-51; 
(STM 


ASA H32.1 
B134-50; ASA 


Brass Wire 
( Revision of 
H32.1-1951) 

Leaded Red Brass (Hardware Bronze) 
Rods, Bars, and Shapes, ASTM B140-51; 
ASA H33.1 (Revision of ASTM B140- 
0); ASA 331-1951) 

Sponsor: American Society for Testing 


Materials 


Standard Submitted— 

Recommended Practice for Thermal Ana- 
lyzing Steel, ASTM E1415; ASA 730.2 
(Revision of ASTM E14-33; ASA Z30.2- 
1936) 


Chemicals 


In Correlating Committee— 

Spirit of Turpentine, Specifications for, 
ASTM D13-51; ASA K32 (Revision of 
ASTM 113-34; ASA K32-1937) 

Sponsor: American Society for Testing 


Materials 
Consumer 


In Standards Council— 
Standards for Rayon Fabrics, L22 
National Retail Dry Goods As- 


Sponsor 


sociation 
Electrical 


In Board of Review— 


Rated Control Voltages and Their Ranges 
for Alternating Current Power Circuit 
Breakers (Revision of C37.8-1945), C37.8 
Sponsor: Electrical Standards Committee 

Tinned Soft or Annealed Copper Wire for 
Electrical Purposes (Revision of ASTM 
B33-50; ASA C7.4-1951) ASTM B33-51; 
ASA C74 

Soft Rectangular and Square Bare Wire 
for Electrical Conductors (Revision of 
ASTM B48-49; ASA C7.9-1951) ASTM 
B48-51; ASA C7.9 

Rope - Lay- Stranded Copper Conductors 
Having Bunch-Stranded Members for 
Electrical Conductors (Revision of 
ASTM B172.50T; ASA  (C7,12-1951) 
ASTM B172.51T; ASA C7.12 

Rope-Lay-Stranded Copper Conductors 
Having Concentric and Stranded Mem- 
bers for Electrical Conductors (Revision 
of ASTM B173-50T; ASA C7.13-1951) 
ASTM B173-51T; ASA C€7.13 

Bunch-Stranded Copper Conductors for 
Electrical Conductors (Revision of 
ASTM B17450T; ASA  (C7.14-1951) 
ASTM B174-51T; ASA C7.14 
Sponsor: American Society for Testing 
Materials 


In Correlating Committee— 
Power-Operated Radio Receiving Appli- 
ances, Revision of C65.1-1942 
Sponsor: Underwriters’ Laboratories 
Interrupting Rating Factors for Reclosing 
Service on Power Circuit Breakers, C37.7 
(Revision of (©37.7-1945) 
Guide Specifications for A-C Power Circuit 
Breakers, C37.12 
Sponsor: Electrical Standards Committee 


STANDARDS 


Mechanical 


American Standards Just Published— 


Accuracy of Engine and Tool Room Lathes, 
B5.16-1952 $1.00 
Sponsors: National Machine Tool Build- 
ers’ Association; Society of Automotive 
Engineers; Metal Cutting Tool Institute; 
The American Society of Mechanical 
Engineers ‘ 

Ring-Joint Gaskets and Grooves for Steel 
Pipe Flanges, B16.20-1952 $1.00 
Sponsors: Heating, Piping, and Air Con- 
ditioning Contractors Association; Man- 
ufacturers Standardization Society of the 
Valve and Fittings Industry; The Amer- 
ican Society of Mechanical Engineers 


In Correlating Committee— 

Preferred Thicknesses for Uncoated Thin 
Flat Metals (Under 0.250 In.), B32.1 
(Revision of B32.1-1941) 

Sponsors: American Society of Mechan- 
ical Engineers; Society of Automotive 
Engineers 

Free Cutting Brass Rod and Bar for Use 
in Screw Machines, ASTM B16-51; H8.1 
( Revision of ASTM B16-49: H8.1-1949) 
Sponsor: American Society for Testing 
Materials 

Mounting Dimensions of Lubricating and 
Coolant Pumps for Machine Tools, B5.28 
Sponsors: American Society of Mechan- 
ical Engineers; Metal Cutting Tool In- 
stitute; National Machine Tool Builders 
Association; Society of Automotive En- 
gineers 


Office Standards 


in Correlating Committee— 

Provisions for Installation of Telephone 
Equipment on Desks, X2.1.2 
Sponsor: National Office Management 
Association 


Photography 
In Correlating Committee— 
Spectral Densities of Three-Component 
Subtractive Color Films, PH2 
Sponsor: Photographic Standards (Cor- 
relating) Committee 


Safety 
American Standard Just Published— 
Manual of Accident Prevention in Con- 
struction, Al0.1-1951 $3.00 
Sponsor: The Associated General Con- 
tractors of America 


In Correlating Committee— 


Safety Code for Mechanical Power-Trans- 

mission Apparatus (Revision of B1S5- 
1927) 
Sponsors: Association of Casualty and 
Surety Companies, Accident Prevention 
Department; International Association 
of Governmental Labor Officials 


STANDARDIZATION 





What's New on American Standard Projects 


Pipe and Pipe Fittings, Bl6— 
Sponsers: American Society of Mechani- 
cal Engineers; Heating, Piping, and 
Air Conditioning Contractors Association ; 
Manufacturers Standardization Society of 
the Valve and Fittings Industry. 

Both the Chemical Industry Corre- 
lating Committee and the Mechanical 
Standards Committee have concurred 
in a request to the American Society 
for Testing Materials that ASTM give 
consideration to the establishment of 
standard specifications for IPS pipe 
in a variety of corrosion-resistant 
metals. By letter dated May 14, 
ASTM was asked to consider estab- 
lishment of specifications for pipe 
made of Nickel; Monel; Iconel; 
Hastelloy B; Hastelloy C; Copper; 
Silicon Bronze; Admiralty Metal ; 70- 
30 Copper Nickel; Type 2S Alumi- 
num; taking into account the nomi- 
nal size ranges and schedule numbers 
according to American Standard 
B36.19-1952. It was also requested 
that standard wall thicknesses be 
adopted comparable to those con- 
tained in this American Standard. 


Progress Reported in Work on Uni- 
form Graphical Symbols— 


(Reprinted from Electrical Engineering, 
May 1952) 


Graphical symbols for electrical 
engineering can be a shorthand that 
all elecirical engineers, electrical tech- 
nicians, and draftsmen can under- 
stand or they can be only a means of 
cramming a great deal of informa- 
tion into a small space on a given 
drawing. The 
when 


latter case is true 
every organization has its 
own symbols. Then an engineer can- 
not be sure when he reads a schematic 
that originated in another organiza- 
tion that he understands what each 
symbol means. In order to be sure, a 
legend must accompany every dia- 
gram stating for what each symbol 
stands. 

Engineers in many organizations 
must draw and explain schematics for 
use in their own organizations; by 
their customers, and on contract, by 
other organizations and the Armed 
Services. Sometimes the contracting 
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organizatiog can persuade its custom- 
ers to accept schematics and the cor- 
responding instruction manuals with 
symbols which are unique to the 
contracting organization. In_ this 
case, the customer is forced to train 
its technicians in two symbol lan- 
guages: first, the symbol language it 
uses normally; and second, the sym- 
bol language unique to the contract- 
ing organization. 

In the long run, it seems logical 
that, in the best interests of all engi- 
neers, electrical technicians, drafts- 
men, the Armed Services, and all 
other organizations, there should be 
only one symbol language. 

Can such a language be agreed up- 
on? Great progress has been made 
in the past year in creating confi- 
dence among the workers in this field 
that a single language is attainable. 
In the first place, an ASA task group’ 
has prepared a draft applicable to the 
fields of telecommunications, control 
engineering. and power engineering. 
There have been 12 meetings of the 
task group. The first meeting was on 
December 15, 1950; the most recent, 
on February 15, 1952. Each meet- 
ing lasted one day. At these meetings 
each representative of an organiza- 
tion made proposals or counter pro- 
posals prepared by the group he had 
formed in his own organization to 
discuss the progressive drafts as they 
were circulated. 

In the second place, a representa- 
tive from industry sat with the Muni- 
tions Standards 
(MBSA) task group, which group 
was charged with reviewing JAN- 


Board Agency 


STD-15 and with preparing a draft 
of MIL-STD-15A to replace it. The 
first draft has been circulated for com- 
ments to members of the ASA task 
group as well as to the members of 
the MBSA task group. A representa- 
tive from the Defense Department of 
Canada sat with the ASA task group 
during three of the more recent meet- 
ings. 

In the third place, a U. S. expert 
~ This is a subgroup of ASA Sectional 
Committee Y32 on Graphical Symbols and 


Designations, sponsored by the AIEE and 
the ASME. 


sat with the International Electro- 
technical (IEC) task 
group of experts authorized to re- 
Publication 35 (Power 
Symbols) and to prepare a draft of a 


Commission 
view IEC 
new standard to replace it. It was 
agreed at this meeting that experts of 
the telecommunications — industries 
should meet simultaneously with ex- 
perts of the power industries to de- 
cide on mutually acceptable symbols. 
Some work on the new draft was ac- 
complished at the three-day Mon- 
treux meeting of the IEC task group 
in November, 1951. The remainder is 
scheduled to be accomplished during 
a three-day Paris meeting of the IEC 
task group which is to be held in 
May, 1952. [This meeting was post- 
poned until September. | 

Change for the sake of change is 
not necessarily an improvement; but 
the change that is adopted so all can 
agree is progress. An engineer, by the 
nature of his training, tends to look 
at problems objectively, review all the 
facts, and then propose a_ solution 
that is likely to be acceptable, with a 
few amendments, to all concerned. It 
has been found by experience that 
conflicts in standards between strong 
groups in any one organization ordi- 
narily cannot be resolved within that 
organization. However, when repre- 
sentatives of these groups meet in a 
task group with representatives of 
other organizations, mutually satisfac. 
tory compromises usually can be 


evolved. 


Abbreviations, Y!|— 


Sponsor: The American Society of Me- 


chanical Engineers 

This committee replaces the former 
ASA Committee Z10 on Abbrevia- 
tions for Scientific and Engineering 
Terms. The new committee’s organi- 
zational meeting was held on Octo- 
ber 22, 1951. 

The committee is to confine its con- 
siderations to the abbreviations of 
terms used in engineering, the phys- 
ical sciences, and technology. An ab- 
breviation is defined as a “shortened 
form of a term exclusive of symbols 
and designations.” 
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Standardization of Graphics, Y15— 


Sponsor: American Society of Mechanical 


b.ngineers 

I nde, the prot edures of the Amer- 
ican Standards Association, work has 
continued this past year on revising 
present American standards in the 
general field of graphics. The intent 
is to promulgate standards and 
recommendations to be published in 
pamphlet form which will (1.) Im 
prove the legibility and quality of il 
lustrations used for lantern slides and 
publications; (2.) Provide guidance 
material for the designer of time 
series charts, 

The main idea behind standardiz 
ing illustration methods is to give au- 
thors simple, fundamentally sound 
and systematic means for obtaining 
effective and legible reproductions, 
either projec ted or printed, 

The ASA project is being handled 
by three subcommittees: Lantern 
Slides, Y15.1; Time-Series, Y15.2; 
and Publications, Y15.3. — Their 
progress is reviewed periodically by 
the YIS Sectional Committee under 
Douglas P. 
Institute of 
Various scientific and 


the chairmanship of 
Adams, Massachusetts 
Technology. 
engineering societies, also other in- 
terested groups, are represented on 
the sectional committee and its sub- 
committees 

I arly plans called for a revision of 
Z15.1- 
Scientific 
and 715.3- 
and Scientific 
Until last 
May, revision of these standards had 


the two existing standards; 
1932 
Charts for Lantern Slides; 


1938 


Engineering and 


Engineering 


Graphs for Publications. 


heen carried on by the two subcom- 
At that time, 


it was decided to combine these two 


mittees already noted. 
standards into one. Since then, the 


respective subcommittees’ activities 
have been. directed toward compiling 
titled 


“IHlustrations for Lantern Slides and 


a new. standard tentatively 
Publications.” 

As now planned, this standard will 
cover the following general subjects: 
a guide for authors on planning and 
designing original copy; general 
recommendations and standards on 
copy dimensional specifications for 
illustrations suitable for use both as 


slides or for illustrating a publica- 
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tion; specialized illustrations for pub- 
lications; at pecialized copy for 
liccommendations will 

iarts, tabular state- 


lantern slides 
cover graph 
ments, mechanical and schematic 
drawings, and other illustrations of 
objects or relationships, The stand- 
ard will apply to various scientific 
fields, industrial technology, finance, 
education, at d medicine. 

[he proposed standard will cover 
the preparation of dual-purpose illus- 
trations suitable for both slides and 
lt is believed this will 


generally benefit authors who do not 


publications 


wish to prepare separate illustrations 
for their slides and manuscripts. 
Publishers should benefit also since 
lantern-slide copy when properly pre- 
pared will generally be suitable for 
publications. A preliminary draft of 
the standards relating specifically to 
the preparation of dual-purpose illus- 
trations is shortly to be reviewed by 
several publishers in technical fields 
who view the proposal with interest. 
The dual-purpose standard will be es- 
sentially the same regarding copy di- 
mensional specifications as those 
given in Figure | in an article by the 
writer, published in 1949. 

Decision to produce the combina- 
tion standard was predicated largely 
on results from an extensive question- 
naire conducted early last 
year by the Y15.1 Lantern Slide Sub- 
committee, Among the more interest- 


survey 


ing results were these: 

1. About eight out of nine authors 
of technical papers use some or 
all of their lantern-slide originals 
in publications of various kinds. 
A majority of authors employ ef- 
fective methods in preparing lan- 
tern slide copy, and about a third 
do not 

three out of four use 

graphs or drawings in their dis- 


Roughly 


plays, and 50 per cent show slides 

of photographs or micrographs. 
The respondents in this survey were 
readers of C&EN who were 
some interest in lan- 
tern slides. Over-all, the 
showed that the kind of standard now 
planned is much needed. In effect, 


chiefly 
known to hav 
survey 


t Bonnell, L. S., Preparation of Effective 
Lantern Slides, Chemical and Engineering 
Vews, 27, 2601 (1949). 


this will be similar to the present So- 
ciety publication, Hints to Authors, 
but broader in scope. 

The Lantern Slide Subcommittee 
compiled a preliminary draft of their 
standard guided by the results of the 
This draft is 


being reworked to include informa- 


questionnaire survey. 


tion on preparation of illustrations 
for publications. The first draft of 
this new standard may be ready for 
review in 1952. 

Revision of the time-series stand- 
ard is well advanced. It is possible 
that this project will be completed 
this year. 


Reported by L. S. Bonnell, Chemical and 
Engineering News, April 1952. 


Photographic Processing, PH4— 

Sponsor: Photographic Standards (Corre- 

lating) Committee 
The following standards have re- 

ceived approval by the sectional com- 

mittee and should be published early 

this year: 

PH4.2 American Standard Specifications 
for Sheet Processing Tanks 

PH4.3° American Standard Specifications 
for Photographic Trays 

PH4.4. American Standard Specifications 
for Photographic Hangers (Channel- 
Type) (Plates and Sheet Film) 

PH4.105 American Standard Specification 
for Photographic Grade Sodium Acid 
Sulfate, Fused 

PH4.275 American Standard Specification 
for Photographic Grade Sodium Sulfite 
(Revision of 2738.8.275-1948) 


The revised specification for pho- 
tographic grade sodium sulfite PH4. 
275, includes (1) a slightly higher 
minimum assay requirement, (2) 
a tighter limit for thiosulfate as 
an impurity, and (3) revised proce- 
dures for the assay, alkalinity, thios- 
sulfate, heavy metals and iron deter- 
minations. The present specification, 
738.8.275-1948, permits 0.1 percent 
of sodium thiosulfate as an impurity. 
There is some indication that this 
amount of thiosulfate in sulfite used 
in a high-sulfite low-activity devel- 


oper may result in some loss in film 
speed. A thiosulfate limit of 0.5 per- 
cent appears quite satisfactory and is 
included in the revised specification. 
The revision of the assay procedure 
revisions of the 


is editorial. The 
procedures for the alkalinity and thi- 
osulfate determinations are designed 
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to permit more accurate determina- 
tion in view of the relatively tight 
limits specified. The revised proce- 
dure for determining heavy metals 
and iron should minimize interfer- 
ence of heavy metals in evaluating 
the iron content and should result 
in more reliable determinations. 
Sectional Committee PH4 consid- 
ered proposed standards for (1) 
Temperature of Photographic Proc- 
essing Solutions (revision of Z38.8.1- 
1944), (2) Photographic Grade Ther- 
mometers (revision of Z38.8.11- 
1948), (3) Photographic Graduates 
(revision of Z38.8.12-1948), (4) 
Photographic Grade Blotters, (5) 
Conversions of Weights and Meas- 
ures for Photographic Grade Am- 
monium Chloride, (6) Photographic 
Grade Ammonium Sulfate and (7) 
Method of Determining the Thiosul- 
of Processed Photo- 


graphic Film. The following proposed 


fate Content 


standards were voted to letter ballot 
of the sectional committeee at the 
meeting of January 22 and 23, 1952: 


PH4.10 Proposed American Standard 
Specifications for Photographic Blotters 
PH4.183 American Standard 
Specification for Photographic Grade 
Ammonium Chloride 
PH4.184 Proposed American Standard 
Specification for Photographic Grade 
Ammonium Sulfate 


Propc sed 


Sectional Committee PH4 has dur- 
ing the past year received from the 
editors of two of the leading photo- 
graphic journals a request that it 
consider the drafting of an Ameri- 
can Standard Definition for a Fine 
Grain Developer for Photographic 
Films. Such a standard is appar- 


ard be prepared for limits of impur- 
ties for water for photographic proc- 
essing. There is some question as to 
whether this information desired by 
processors and photofinishers could 
best be handled by a technical publi- 
tion or as an American standard. It 
appears that what is wanted is (1) 
information as to the effect of specific 
impurities in water on various proc- 


essing operations, (2) the desirable 


limits for these impurities for water 
used in these operations and (3) 
methods for treating available water 
supplies to meet these minimum re- 
quirements. A special subcommittee 
was appointed to proceed with the 
drafting of such a standard. 

The Subcommittee on Specifica- 


tions for Photographic Chemicals, 


PH4-1, is developing proposed speci- 
fications for photographic grade am- 
monium thiosulfate solution and crys- 
talline ammonium thiosulfate. Con- 
sideration is also being given to the 
desirability of specifications for sev- 
eral additional chemicals including 


anhydrous citric acid and sodium tet- 
raborate (pentahydrate). Revision of 
several of the existing specifications 
for photographic grade chemicals 
which received final approval in 1948 
and 1949 is also being considered. 
The subcommittee is pleased to note 
that the technical requirements and 
test procedures in recent federal spe 
cifications for photographic chemi- 
cals are in general identical with 
those contained in the correspond- 
ing American standards 


Reported by Carroll V. Otis in Chemical 
and Engineering News, April 1952. 


Letter Symbols, Y10— 


Sponsor: American Society of Mechanical 


Engineers 

Committee Y10 has reached sub- 
stantial agreement on a set of general 
principles to govern the selection of 
letter symbols, although it has not of 
ficially adopted them. A copy of this 
report on general principles is ob- 
tainable from A. A. Bennett, Brown 


University, Providence, R. I 
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H. THOMAS HALLOWELL, JR, 44-year-old president of Standard 


ently desired as a basis for evaluat- 
; Pressed Steel Company of Jenkintown, near Philadelphia, is one of the coun- 


ing the claims made regarding fine 
grain developers either by advertisers try's most progressive young industrialists. 


or authors submitting copy for pub- A native Philadelphian and a graduate of Swarthmore College where he 


lication. The Subcommittee on Proc- starred at football and lacrosse, Hallowell is economist, inventor, and a fore- 


noe sissemsermeen Petey . connie most spokesman for the use of standard products throughout industry. 
ering the question of the definition of PRE a % 

: ; ; ; He has made the capital investment theory an unfailing practice at SPS 
a fine grain developer. It is realized 


that the actual test methods would in- 
volve evaluation of speed and rela- 


and under it turns back 80 percent of the profits into the company for new and 
better tools and buildings. So, as a result, SPS has increased its output vastly 
tive graininess. Since this is funda- and reduced the unit cost of products. And thus the company has been able 
mentally a matter of sensitometry, it 
is planned to ask the cooperation of 
Sectional Committee PH2 on Photo- 
graphic Sensitometry in drafting the 
test methods. 

It has been proposed that a stand- 


to boost wages, improve conditions and, at the same time, hold down the price 
of products to the consumer. 

SPS, which marks its 50th anniversary next year, is the world’s largest 
producer of socket screws. It also manufactures locknuts, precision aircraft 


parts, and steel shop equipment. 
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News Briefs 








e ¢ Houser Elected——In a short 
business session during its meeting 
at Norfolk, May 21 and 22, the Com- 
pany Member Conference elected 
P. L. Houser, Supervisor of Manu- 
facturing Standards, International 
Harvester Company, Chicago, as a 
member of its Administrative Com- 
mittee. Mr Houser will complete the 
unexpired term of Forrest Nagler, 
Allis-Chalmers Manufacturing Com- 
pany, who resigned from the commit- 
tee as a result of his retirement early 


this vear. 


e @¢ Members of the American 
Standards Association’s Commit- 
tee on Procedure have been named 


for the coming year. This commit 


tee is responsible for advising the 
Standards Council and the Board of 
Directors on any question that con- 
cerns interpretation of the Consti- 
tution, By-Laws, and rules of pro 


é é 
cedure in connection with the devel- 


opment or approval of American 


Standards. Members are: 


oe Pringle, Il, Vice-President, The 
Pringle Electrical Manufacturing Com- 
pany, Philadelphia, Pa, 

Merwin Brandon, Vice-President, Under 
writers’ Laboratories, Inc, New York, 
i Us 

H. RK. Huntley, 
American Telephone and Telegraph Com 
pany, New York, N.Y, 

E. O. Mattocks, Engineer, American Pe 
troleum Institute, New York, N. Y. 

Tr. B. MeMath, Director, Boiler and Acci- 


dent Prevention Division, Maryland Cas 


Transmission Engineer, 


ualty Company, Baltimore, Maryland 
Maurice N. Quade, Parsons, Brinckerhoff, 
Hall and Macdonald, New York, N. Y. 


e e Standards made headlines 
recently when the Food and Drug 
Administration set new standards for 
bread. Banning the use of emulsi- 
fiers, FDA explained that they could 
deceive consumers on the age of the 
bread, and that they have not been 
adequately tested for safety for hu- 
man consumption. Exclusion of the 
chemical softeners was in line with 
recommendations of the American 
Bakers Association, according to Cur- 
tiss H. Scott, chairman of the Associa- 
tion. Other organizations called the 
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action “discriminatory and illegal,” 
however. 

The standards become effective 
August 13. After that date standard 
white bread may not contain more 
than 3 per cent corn flour, potato 
flour, rice flour, soy flour, and va- 
rious food starches and dextrinized 
starches, Larger amounts, FDA ex- 
plains, would change the composition, 
appearance, and flavor of the bread 
so that it would no longer be the 
same as breads which comply with 
the standards. Other provisions in- 
clude: 

1. A limit of moisture content to 
38 per cent and a minimum of 68 
per cent solids; 

2. A bation the adding of insig- 
nifieant amounts of “fad” ingredients 
as a basis for exaggerated claims: 

’. Whole 


made of 100 per cent whole wheat 


wheat bread must be 
flour; milk bread must be made with 
whole milk as the sole moistening in- 
gredient (or an equivalent amount of 
other milk products); raisin bread 
must contain a minimum of 50 parts 
by weight of raisins to each 100 parts 
of flour: 

1. All 


bread, such 


non-standard varieties of 
as rye, pumpernickel, 
ind others, must have a complete 


list of ingredients on the label. 


e ¢ Referring to the recently 
published American Standard, 
Square and Hexagon Bolts and Nuts, 
B18.2-1952, the magazine Steel com- 
ments: 

“The new standard eventually will 
benefit both producers and users of 
The number of items made 
inventories of manu- 


fasteners. 
will he reduced; 
facturers, distributors and users will 
be simplified; and the number of 
wrench openings involved in the han- 
dling of these fasteners will be cut by 
at least 40 per cent. 

“At first glance the standards may 
confuse consumers. Certain 
sizes are included which, while now 
specified, can easily be eliminated by 


some 


industry cooperation. Realists point 
out that only when consumers restrict 
their specifications to the new recom- 
mended standards can the program 
be pronounced a success. In short, 
here is a definite challenge to indus- 


try cooperation.” 





Early in this century, the U. S. had 
as many as 15 different kinds of light 
sockets. Each manufacturer made his 
own type and tried to freeze out the 
competitors. Then a manufacturer 
began to make a gadget which would 
adapt different sockets and electric 
lamps to each other. Standardization 
eliminated this chaos, created a na- 
tional market for lamps, and helped 
to reduce the price of a 60-watt lamp 
from $1.75 in 1907 to around 15 
cents today. 





About Standards 
(Continued from page 202) 


velopment to obtain the maximum 
performance of all parts of the air- 
plane. If a better instrument is de- 
veloped or a better radar built, it 
should be backfitted into existing 
airplanes, if justifiable and practi- 
cable, as soon as available. To make 
this possible, it is essential that the 
new device replace the existing one 
identically, or very nearly so, in re- 
gard to weight, center of gravity 
location, size, support joints, connec- 
tions, and power supply. Some of 
these interchangeability requirements 
may be reduced, of course, if there is 
enough gain to justify changes. How- 
ever, it is seldom desirable to com- 
promise much on either weight or 
size since the airplane is customarily 
affected too much by changes in these 
characteristics. Too many airplanes 
are improved out of existence. 

It might appear that if 
changeability is a requirement, iden- 
tity would further simplify logistic 
and supply problems. As far as the 
system afloat is concerned, 


inter- 


supply 
this does not necessarily follow at all. 
Under _ the aviation supply 
system, when a part of the airplane 
needs replacement, it is replaced on a 
free exchange basis; i.e., the squad- 


naval 
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ron turns in the damaged piece of 
equipment and draws a replacement. 
Both the squadron and the supply 
officer need only concern themselves 
with whether the replacement equip- 
ment is interchangeable, performance- 
and with the dis- 
placed part. Most of the parts and 
equipment so displaced are then re- 


installation-wise, 


turned by the supply system to an 
overhaul and repair department which 
examines, tests, and overhauls, if 
necessary. The increasing complexity 
of modern aircraft and equipment re- 
quires more and more that parts be 
examined and overhauled only by 
experts. Therefore, it is apparent 
that, as far as the operating forces 
are concerned, interchangeability as 
a whole part is essential, whereas in- 
terchangeability of parts of a whole 
means little. It is true that the over- 
haul and repair department's prob- 
lems are complicated in overhaul by 
a wide variety of similar instead of 
identical pieces of equipment, but, 
again, not unduly so if the variety 
is kept at a minimum. Here the ruling 


factor of maximum performance will 
almost insure a ninimum of variety 
of competing parts and equipments. 

In the case of ships the problem 
is quite different. There are so few 
carriers in operation that standard- 
ization of ships is impractical and 


Here, 


again, however, much equipment and 


perhaps even undesirable. 
various parts of the ship are stand- 
ard and 
degree. An example is the recent in- 
stallation of the bow of the Hornet 
on the Wasp, replacing the one lost 
Also, carriers are not 


interchangeable to some 


by collision. 
designed to operate as close to the 
ideally attainable performance as are 
aircraft, and are intended to operate 
for years instead of months. Hence, 
a greater degree of standardization 
of parts and equipment is practicable. 
On the other hand, carriers are sub- 
jected to periodic face-lifting to bring 
them up-to-date, departing still fur- 
ther from standardization as com- 
plete ships. A way of summing up 
the situation in ships might be to say, 
then, that where there are enough 


parts te be produced to justify 
standardization, rivets for example, 
standardization has been pretty well 
achieved. 

One thing that has been very well 
standardized on carriers is equipment 
of all kinds, types, and descriptions 
from main engines to dish washers, 
The 


classes of carriers do have various 


generators to radars. several 
amounts and arrangement of equip- 
ments but the equipment itself is 
pretty well standard, This has been 
of major assistance in the operation 
and maintenance of these ships. 
Summarizing, then, what I hope | 
have said, as far as aeronautics is 
concerned: 1. By all means set per 
formance standards of all kinds for 
development, design, manufacture, 
and test. 2. By all means prescribe 
standards of interchangeability. 3. 
By all means exercise what might be 
standardization in- 
fiat. 4. 


By no means standardize on parts or 


called voluntary 
stead of standardization by 


equipment whereby the combat per- 
formance of the airplane is unduly 





These statistical methods offer you 
sure and simple ways to control quality 





HIERE is a method for setting up a simple and effective program for controlling 
quality during production—a program that will keep your product quality high enough 
to compete easily on the market, yet take into consideration the realistic demands 
imposed on the product by the needs of manufacture. This simple program even 
enables the man on the production line to catch items that are — outside the 


tolerance limits and to correct them. It tells how you can save money 


y catching a 


too-great deviation right away, and how you can have a quality- 


— 


control program that is immediately effective because it sets up 


reasonable, working tolerance limits, rather than arbitrary ones. 


INDUSTRIAL PROCESS CONTROL 
BY STATISTICAL METHODS 


Just Published ! 


Gives guidance on how to: 


@ take measurements during the manufacturing process 
di number of defectives 





ine the “expected” 
@ find the statistical basis for setting limit lines 
@ avoid limit lines that are too tight 

@ analyze data for process control 


moan Soe TONS OOO 10 DAYS O88 


McGRAW-HILL BOOK CO.., Inc. 
330 W. 42nd St., N. Y. C. 36 

Send me 
TROL BY STATISTICAL METHODS for 10 d. 
examination on approva In 10 days | will 
mit $6.00, or, return the book postpaid 
(Print) 
Name 
Address 
Company 
Position 


Zone State 


STA.-July 
This offer applies to U.S. only. 
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Heide's INDUSTRIAL PROCESS CON 
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¢ How to start 
« How to chart 
¢ How to sample 
« How to control 


By JOHN D. HEIDE 


Industrial-Statistical Analyst, United States Rubber Co 
292 pages, 6x9, 100 illus., $6.00 


at once. 


Tuis practical manual brings you every step in the setting up of a 
control program of the manufacturing process, using simple statistical methods. 
It tells you how to find tolerance limits based on actual production facts, how to 
take samples, how to make charts that will be effective, daily helps to keeping 
quality under control. How to choose the place in the plant to introduce the 
program, and how to enlarge its scope, are covered. A hundred charts and tables 
give you actual samplings of what control data must be gathered and how it should 
be organized. Complex mathematics are kept to a minimum—the stress is on 
the kind of factory-tested methods that can be put to use in the plant almost 
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Save time, materials, and expense . . . 
Let Electrical Measurements guide you 
to greater measurement precision. Fill in 





and mail the coupon below. . . . 
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70 East 45th Street, New York 17, N. Y. 


Enclosed please find for 
of Electrical Measurements. 
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Let an expert help tackle your measurement problems 


ELECTRICAL MEASUREMENTS 


by FOREST K. HARRIS 
Physicist at the National Bureau of Standards 


Backed by 30 years of laboratory experience in precise measurements 
at the National Bureau of Standards, this new book gives you the kind of 
information you need to insure better measurement results. 


Electrical Measurements explains basic theory simply and clearly, per- 


to old measurement problems 


mutting immediate application of principles to common measurement problems. 


Electrical Measurements covers d-c and low frequency measurements in 
detail—more fully than in any previous book——and provides new approaches 
For example, the ballistic galvonometer is 


newly interpreted through emf-time measurements and fluxmeter theory. 


Electrical 


Measurements explains the most suitable techniques for 


effective measurements, together with the limitations and errors to be 


EX pec ted 


Electrical Measurements contains a mine of precautionary advice on how 


and how to get the best results with the instruments at hand. 


1952 784 pages 


439 illustrations 


| 
| 

| 

| 

| 

to keep instruments in good condition, how to use instruments in new ways, 
| 

| 

| 

! 

' 


$8.00 


Advertisement (STANDARDIZATION will transmit your order to the publisher.) 





compromised, 5, Identically identify 


identical parts. 





Munitions Board 
(Continued from page 205) 
the Department of Defense at task 


group ASA which are 
known to be of interest to the De 


Se SSIONS of 


partment 

It is believed that such practices 
will provide a practical approach to 
a relationship with ASA or any other 
standardization organization within 
the policy established by the Muni- 
tions Board, 

In closing I should like to empha- 
size that the Munitions Board Stand- 
ards Agency earnestly solicits the 
comments of the American Standards 
Association on those Military Stand- 
ards which have been issued to date 
Standards to be effective must be sus 
ceptible to change. We are deter. 
mined to have effective standards and 
therefore we shall be modifying them 
constantly in line with new develop 


ments and experience, 
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The American Standards Associa- 
tion can make a real contribution to 
the operation of the Federal Govern- 
ment by submitting constructive crit- 
icism on the work of the Standards 
Avency. Candor and honest differ- 
ences of opinion can lead to a closer 
relationship between industry and 
Government than has heretofore been 


achieved. 





Specials Can Be Licked 
(Continued from page 210) 


notions and attitudes, there is noth- 
ing really complicated in the picture 
of standards versus specials. We've 
got to stop saying such silly things 
in be made as cheaply 

“Set-ups are over- 


as: “Specials « 
as standards! 
head!” “Special erating or packing 
“Our compet- 
(This 
is Sales Department nonsense! ) 
You can no longer afford the lux- 
ury of pulling at will a special part 
out of the hat when you can so often 
do the same job better by taking a 


is shipping expense!” 


itors can do it for the price!” 


standard stock item out of a good 
manufacturer's standard book. 
Everything about specials is spe- 
cial, even the foresight to want to lick 
them and the determination to do it. 





Naval Supply Center 
(Continued from page 206) 


The Bureau of Supplies and Ac- 
counts in the Navy Department has 
now developed a standard 200- x 600- 
ft warehouse. This Center has grown 
over many years, and is burdened 
with many buildings that are inefh- 
cient from the standpoint of modern 
storage and handling methods. All 
new storage buildings being au- 
thorized in the Navy are now con- 
forming to this superior standard 
designed around our standard stor- 
age plant and to accommodate our 
standard materials handling equip- 
ment. 

The Navy has made substantial 
strides in the even larger field of 
standardizing our stock items. We 


STANDARDIZATION 





have for you this morning a movie 
depicting the standardization pro- 
gram of the Ship’s Parts Control 
Center at Mechanicsburg, Pennsyl- 
vania. Please remember that similar 
programs have been carried out for 
aviation, electronics, ordnance, and 
general stores materials. In brief, we 
have to identify and catalog items to 
see what we have. After this tedious 
process, we can then standardize by 
eliminating duplicated items, almost 
similar items, or nonessential items. 
From this comes the savings in bins, 
procurement, and stock control. In 
each of the technical supply systems, 
a constant hunt is on for the common 
hardware items to be found in most 
equipments in order that they may be 
carried in the general stores system, 
rather than as a unique technical 
item. I believe you will appreciate 
that the use of the term “cataloging” 
in the film is a synonym for the word 
standardization. I hope this movie 
will give you a sense of what stand- 
ardization means to us at the Center. 
The Navy has made some progress, 


but is only a short way down the 
path, Perhaps in the year 1999, you 
supporters of standardization in in- 
dustry will help the Naty reduce the 
need for storage areas in Norfolk to 
the point where we can substitute a 
Navy standard 200-x600-ft. single- 
monster 


story warehouse for this 


storehouse in which you now sit. 





Fairbanks Morse Company, using 
cap screws with a diameter of | in 
and a length of 4 in, paid $50 to $70 
per hundred. It paid $9 per hun- 
dred after the screws had become 
standardized under ASA procedure. 





An Air Force Experience 
(Continued from page 213) 


or what, this Military Standard can 
perform a useful role only if it is kept 
up-to-date. When those who use this 
standard find data that can be im- 
proved by changes or additions, if 
they will so advise the Munitions 
Board Standards Agency, or any one 


of the individual services with whom 
they deal, they will be helping all of 
us who wish to keep the standard an 
up-to-date, useful reference manual. 
The Military Standard can be 
amended, revised, appendices added, 
or even entirely rewritten to make it 
more accurate and helpful and to 
keep us abreast of new developments. 

Many engineers, technicians, scien- 
tists, and representatives of industry 
and the Armed Forces have con- 
tributed to the contents of MIL-STD- 
150. So many persons have helped 
that it is not possible to enumerate 
them in this article. The bibliog- 
raphy in Section 4 of the standard 
contains references to scientific 
articles authorized by many who took 
part in its development. To those 
whose names appear in this list, to 
members of the Munitions Board 
Standards Agency, and to the Amer- 
ican Standards Association, our 
heartfelt thanks— and may 


standards of equal importance and 


other 


usefulness be forthcoming in the 


future. 





Explains color measurement in practical terms 


of production and sale 


COLOR in BUSINESS, SCIENCE, and INDUSTRY 
by DEANE B. JUDD, Chief of the Colorimetry Unit, National Bureau of Standards 


All those who work with the measurement and specification of color will find this 
book especially valuable because it explains the ideas back of color measurement in terms 
of the production and sale of commodities whose color has an important bearing on their 


uscfulness and price. 


Drawing on his background of more than 20 years with the 


National Bureau of Standards, Dr Judd analyzes the technics and tools of color measure- 
ment from the standpoint of what these technics and tools can do. 


This new book shows you how to solve your color 1952 
problems most effectively and most cheaply. 


e an analysis of the relative advantages and limitations of 
the two most important basic tools commercially available 
for color measurement today (1952)—the GE recording 
spectrophotometer and the Beckman spectrophotometer 


e a detailed study of color standards including a descrip- 
tion of eight systematic collections, six specialized systems, 


and 15 non-systematic collections 


e a valuable discussion of the various uses of the Munsell 


and Ostwald color systems in industry 


401 pp 
It features: 


$6.50 


e and other vital information on color language, color 
difference, color tolerance, color layers etc. 


Dr E. |. STEARNS, Chairman of the Inter-Society Color 
Council, says this about COLOR: 

"In his book, Dr Judd has presented precisely the material 
which is needed for those interested in industrial color 


applications and has presented the material in his usual 


excellent style. The book is a necessary addition to the 


library of anyone interested in color.” 


Test COLOR against your own needs . . . Fill in this coupon and mail it now 


STANDARDIZATION, 70 East 45th Street, New York 17, N. Y. 


Enclosed please find for 


Name 


copy(ies) of COLOR. 


Address 





Juty, 1952 


City State 


4 (STANDARDIZATION will transmit your order to the publisher.) 
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How Accurate Are Your Lathes? 


The 1952 Edition of 


American Standard 
Accuracy of Engine and Tool Room Lathes 


B5.16-1952 


Gives you the test requirements for 
TOOL ROOM LATHES and for 


e 12-inch to 18-inch 

e 20-inch to 32-inch 

e 40-inch to 72-inch 
ENGINE LATHES 


This standard was developed after an intensive study of standards 
used by lathe builders in the United States and Europe and has the 
backing of the Lathe Group of the National Machine Tool Builders’ 
Association, ASA Sectional Committee B5 on Small Tools and 
Machine Tool Elements, and approval of the American Standards 


Association. 


What It Does— 

e Covers every phase in testing a lathe 

e Places approval of a lathe on the basis of measurement 

e Outlines requirements used by members of NMTBA’s 
Lathe Group in testing products before shipment 


Please send me copies of American Stand- 
ard Accuracy of Engine and Tool Room Lathes, 
B5.16-1952, at $1.00 per copy. 
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Order Your Copy From 


American Standards Association 
Incorporated 


70 East 45th Street, New York 17, N. Y. 





